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1.0  INTRODUCTION 

This Feasibility Study (FS)/Corrective Measures Study (CMS) for Site 2 – Former Fire Training Area at 

Naval Weapons Industrial Reserve Plant (NWIRP) Calverton, New York (Figure 1-1) was prepared by Tetra 

Tech Inc. for Naval Facilities Engineering Command (NAVFAC) – Mid-Atlantic under the U.S. Navy’s 

Comprehensive Long-Term Environmental Action (CLEAN) Contract No. N62470-08-D-1001, Contract 

Task Order (CTO) WE63. 

NWIRP Calverton was a government-owned, contractor-operated (GOCO) facility leased by the Navy to 

Northrop Grumman Corporation (NGC) until 1996 for the development and testing of naval combat aircraft. 

This FS/CMS is being completed as part of the Navy’s Environmental Restoration (ER) Program, which 

identifies contamination and addresses historic releases at Navy and Marine Corps lands and facilities and 

institutes environmental remedial response activities as necessary.  

NWIRP Calverton originally included over 6,000 acres.  The former Fire Training Area (Site 2) is located on 

the remaining 211 acres (Sites 2, 7, 6A/10B/Southern Area) being retained by the Navy to continue ER 

Program activities.  The former Fire Training Area was active from the 1950’s until 1996.  This site previously 

contained a 6,000-gallon partially buried tank and later a 1,000-gallon above ground storage tank (AST) 

that contained waste oils and solvents used in training exercises to simulate crash conditions from military 

aircraft.  A reported spill occurring in 1982 released an unknown quantity of fuel and solvents, and a 1983 

reported spill released approximately 300 gallons of waste No. 2 fuel oil from the partially buried tank.  In 

1987, contaminated soils from both reported spills were removed and disposed offsite.  Current 

contamination consists of limited volatile organic compound (VOC) and polycyclic aromatic hydrocarbon 

(PAHs) in subsurface soils and VOC contamination in groundwater and potential residual munitions and 

explosives of concern (MEC).   

1.1 REGULATORY BACKGROUND 

This work is part of the Navy’s Environmental Restoration Program (ERP), which identifies contamination 

of Navy and Marine Corps lands and facilities resulting from past operations, and to implement responses 

as necessary under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the Defense Environmental Restoration Program (DERP), 10 U.S.C. Secs 2701 – 2711 

(2016).  There are four distinct phases under CERCLA.  Phase 1 is the Preliminary Assessment (PA), which 

was formerly known as the Initial Assessment Study (IAS).  During this phase, background information is 

collected to determine whether additional evaluation is warranted.  Phase 2 is the Site Inspection (SI), 

during which limited data collected may be conducted to evaluate the extent of potential threats to human 

health or the environmental.  Phase 3 is the RI/FS, which characterizes the contamination at a facility and 
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develops options for remediating the site.  Phase 4 is the Remedial Action, which results in the control or 

cleanup of contamination at sites. This report has been prepared under Phase 3. 

When NWIRP Calverton was operational, it was a large quantity generator of hazardous waste, and was 

classified as a Treatment, Storage, and Disposal (TSD) facility for storage of hazardous wastes beyond 90 

days. Due to this designation, NWIRP Calverton was issued a permit under the Resource Conservation 

and Recovery Act (RCRA) [United States Environmental Protection Agency (USEPA) ID NYD003995198] 

and New York State Department of Environmental Conservation (NYSDEC) 6 New York Code, Rules, and 

Regulations (NYCRR) Part 360, in which the Navy was identified as the property owner and NG was listed 

as the operator. 

In accordance with the requirements of the NYSDEC Division of Solid and Hazardous Materials, a Part 373 

Permit was issued to the Navy on April 18, 2000, under the NYSDEC, implementing regulations [6 New 

York Codes, Rules, and Regulations (NYCRR) Part 621].  This permit superseded and replaced the original 

Part 373 Permit to Operate a Hazardous Waste Storage Facility issued to then Grumman Aerospace 

Corporation on March 25, 1992.  The new permit, issued only to the Department of the Navy, dealt 

exclusively with those Solid Waste Management Units (SWMUs) that remained on the former NWIRP 

Calverton property and any corrective actions that may have been required to address each site.  The 

RCRA permit was submitted and renewed in 2012. 

NWIRP Calverton is also classified as an “Inactive Hazardous Waste Disposal Site” under NYSDEC 6 

NYCRR Part 375 (Registry No. 1-30-003B).  The Part 375 program is a risk-based program and closely 

parallels the USEPA Superfund Program. 

To address these requirements for this site, environmental investigations are being conducted under 

CERCLA and managed in accordance with the Navy’s ERP.  Therefore, CERCLA authority is used to 

address CERCLA response actions and RCRA correction action requirements.  The Navy is the lead federal 

agency under the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of 

Federal Regulation (C.F.R.) Part 300, and Executive Order 12580, as amended by Executive Order 13016, 

for CERCLA response activities at NWIRP Calverton.  Both CERCLA and RCRA share the goal of 

protecting human health and the environment, and address substantive RCRA and State hazardous waste 

law requirements through CERCLA’s cleanup standard (ARARs) process.  Any procedural differences 

between CERCLA and RCRA should not substantially affect the outcome of cleanup.  A comparison of 

steps for each program is presented below (NAVFAC, 2006). 
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CERCLA Response Actions and RCRA Corrective Actions  
at Federal Facilities 

CERCLA Response Action1 RCRA Corrective Action2 

Preliminary Assessment/Site Inspection (PA/SI) 
• Preliminary Assessment (PA), formerly known 

as the Initial Assessment Study (IAS). 
• Hazard Ranking System (HRS) Scoring. 
• Site Inspection (SI). 

RCRA Facility Assessment (RFA) 
• Preliminary Review. 
• Visual Site Inspection. 
• Sampling Visit. 

Removal Action3 
• Emergency Removal Actions  
• Time-Critical Removal Actions (TCRAs) 
• Non-Time-Critical Removal Actions (NTCRAs) 

Interim Measures 
• Interim Remediation. 
• Temporary Fixes. 
• Alternate Water Supplies. 

Remedial Investigation (RI) 
• Site-Specific Data Collection. 
• Source Characterization. 
• Contamination Characterization. 
• Waste Mixtures, Media Interface Zones. 
• Hydrogeological and Climate Factors. 
• Risk Assessment. 
• Potential Routes of Exposure. 
• Extent of Migration. 

RCRA Facility Investigation (RFI) 
• Background Data Review. 
• Environmental Setting Investigation. 
• Sources Characterization. 
• Contamination Characterization. 
• Potential Receptors Characterization. 

Feasibility Study (FS) 
• Define Objectives and Nature of Response. 
• Develop Alternatives. 
• Conduct Detailed Analysis of Alternatives. 

Corrective Measures Study (CMS) 
• Identify and Develop Alternatives. 
• Evaluate Alternatives. 
• Justify & Recommend Corrective Measure. 

Remedy Selection 
• Select Remedy Which Meets Nine NCP 

Criteria. 
• Proposed Plan (PP). 
• Record of Decision (ROD). 

Remedy Selection 
• Select Remedy that Abates Threat to Human 

Health and the Environment. 

Remedial Design/Remedial Action 
• Design Remedy. 
• Perform Remedial Action. 
• Perform Operations and Maintenance and 

Monitoring. 

Corrective Measures Implementation (CMI) 
• Develop Implementation Plan, Program, and 

Community Relations Plan. 
• Corrective Measures Design. 
• Construction and Implementation. 

1. CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986 and implemented by 
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The NCP (40 CFR Part 300) 
was originally established to respond to oil spills. However, following issuance of the Clean Water Act of 
1972 (CWA), the NCP was broadened to include actual and potential hazardous substance releases. 

2. RCRA as amended by the Hazardous and Solid Waste Amendments of 1984, the Federal Facility 
Compliance Act of 1992, and the Land Disposal Program Flexibility Act of 1996. U.S. Code (USC) Title 42, 
Section 6901 (42 USC 6901) et seq. RCRA Subtitle C (Hazardous Waste Regulations; Code of Federal 
Regulations [CFR] Title 40, Parts 260 through 279 [40 CFR 260-279]) establishes a system for controlling 
hazardous waste from the time it is generated until its ultimate disposal (from "cradle to grave"). 

3. Removal Actions and Interim Measures may be implemented at any point during the Response Action or 
Corrective Action processes. 
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1.2 OBJECTIVES AND APPROACH 

This document is developed to serve as a CMS under RCRA in accordance with the above listed RCRA 

permit; and an FS under CERCLA in accordance with NCP requirements and USEPA FS guidance.  

Consistent with RCRA and CERCLA processes, this FS/CMS includes a comparative analysis of remedial 

alternatives that will support the selection of a preferred remedy.  Subsequently, the Navy will work with the 

State to select a preferred remedy pursuant to RCRA and CERCLA, and will provide the public opportunity 

for comment on a RCRA Statement of Basis and CERCLA Proposed Plan (PP).  After considering the 

public comments, the State will prepare the RCRA permit modification and the Navy will prepare its 

CERCLA Record of Decision (ROD). 

The CMS uses the conceptual site model (CSM) generated during the RCRA Facility Investigation (RFI) 

and subsequent investigations to develop remedial action objections (RAOs), preliminary remediation goals 

(PRGs), and an evaluation of remedial alternatives.  A list of chemicals of concern (COCs) for site soils and 

groundwater (Section 3.0) is based on exceedances of risk to human health and/or applicable federal and/or 

state criteria.  This report discusses criteria used to evaluate remedial alternatives and to determine the 

benefits of implementing them.  Evaluation criteria are described in Section 5.0 as they apply to each 

alternative technology. 

Under the RCRA CMS process, the remedial alternatives are evaluated according to their ability to meet 

the following criteria: 

Performance Standards: 

1. Attain media cleanup standards 

2. Control the sources of releases 

3. Protect human health and the environment 

4. Comply with applicable standards for management of wastes. 

Balancing Factors: 

1. Long-term reliability and effectiveness 

2. Reduction of toxicity, mobility, or volume of wastes 

3. Short-term effectiveness 

4. Implementability 

5. Cost 

6. State and community acceptance 
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Pursuant to the NCP and the 1988 USEPA FS guidance, the remedial alternatives are evaluated according 

to their ability to meet the following nine NCP criteria: 

Threshold Criteria: 

 

1. Overall protection of human health and the environment 

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

 

Primary Balancing Criteria: 
 

3. Long-term effectiveness and permanence  

4. Reduction of toxicity, mobility, or volume through treatment 

5. Short-term effectiveness 

6. Implementability 

7. Cost 

 

Modifying Criteria: 
 

8. State acceptance 

9. Community acceptance 

 

In addition, state and community acceptance are evaluated after regulatory and public comment on the 

FS/CMS.  Sustainability elements (e.g., green remediation) are considered during evaluation of the 

remedial alternatives (refer to Section 5).  The information presented herein will be used by the Navy, as 

federal lead agency, in cooperation with State and local officials pursuant to CERCLA §120(f) and §121 (42 

U.S.C. §9620(f) and §9621) and 10 U.S.C. §2705(f), to select remedial alternative(s) that comply with the 

requirements of the NCP.  This FS/CMS is not intended to serve as a design document; rather, it gives a 

conceptual overview of remedial alternatives and an assessment of their feasibility. 

The Navy maintains a public repository, which includes supporting technical documents and 

correspondence related to the site and NWIRP Calverton, at the following location: 

Riverhead Free Library 

330 Court Street 

Riverhead, New York 11901-2885 

(631) 727-3228 
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A public web site with the Administrative Record can be accessed at the following web page: 

 

    http://go.usa.gov/cSJ3T 
 

1.3 REPORT ORGANIZATION 

This report is organized as shown in the Table of Contents. Tables and figures are provided at the end of 

the document.  
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2.0  SITE BACKGROUND 

This section provides a summary of background information for NWIRP Calverton, Site 2.  This section also 

summarizes previous environmental investigations and actions that occurred at the site.  Additional 

information may be found in the various reports referenced in this section, which are available in the 

Administrative Record. 

2.1 FACILITY INFORMATION 

NWIRP Calverton is located in the Town of Riverhead in Suffolk County on Long Island, New York, 

approximately 70 miles east of New York City (Figure 1-1).  Formerly engaged in the manufacture of aircraft 

parts and assemblies, NGC leased NWIRP Calverton and was the sole operator of the facility from its 

construction in the early 1950s until it closed in February 1996.   

In 1996, the land was returned to Navy control.  In September 1998, the majority of the land within the 

developed section of the facility was transferred to the Town of Riverhead for economic redevelopment.  In 

1999, 2,935 acres of undeveloped land outside of the fenced area was transferred to NYSDEC.  Under 

Congressional legislation (PL 103-337) the Navy was authorized to convey most the of the fenced area to 

the Town of Riverhead for redevelopment and most of the runway buffer lands outside of the fenced area 

to NYSDEC for conservation and public recreation.  One parcel of buffer land, consisting of approximately 

140 acres was designated by the Legislation for transfer to the Veteran Administration that manages the 

adjacent Calverton National Cemetery.  The facility originally included over 6,000 acres.   

Site 2 – Fire Training Area is located on the eastern side of a 7-acre clearing in the south-central portion of 

the facility, on the remaining 211 acres (Figures 1-1 and 2-1).  A small embankment up to 4 feet high is 

located along the eastern, northern, and southern edges of the training area.  Two dirt access roads are 

located along the southern and eastern edge of the Site.  The 9-acre clearing is surrounded by woodlands.   

NWIRP Calverton was used for agricultural purposes prior to 1950.  From approximately the 1950s to 1982, 

activities at the Fire Training Area consisted of clearing an area up to 100 feet or more in diameter and 

enclosing it with an earthen berm.  A layer of water filled the bermed area.  Waste fuels, oils, and waste 

solvents [including heating fuels that contained polychlorinated biphenyls (PCBs)] were floated on the 

water, ignited, and then extinguished.  Waste oils and solvents were stored onsite, in a 6,000-gallon partially 

buried tank located north of the Fire Training Area.  Aircraft sections were sometimes placed in the area to 

simulate actual crash conditions.  After 1975, waste solvents were reportedly no longer mixed with the 

waste fuels and oils to be ignited (NEESA, 1986).  A curbed, concrete pit approximately 50 feet in diameter 

was constructed in 1982 and the use of earthen berms was discontinued.  The Initial Assessment Study 
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(IAS) reported that up to 450 gallons of waste solvent (non-chlorinated and chlorinated) were mixed with 

up to 2,100 gallons of waste fuel per year for use in the training exercises.   

2.2 GEOLOGY 

NWIRP Calverton lies within the Atlantic Coastal Plain Physiographic Province.  Generally, this region can 

be characterized as an area of relatively undissected low-lying plains.  The Atlantic Coastal Plain is 

underlain by a thick sequence of unconsolidated deposits.  The surface topography has been created or 

modified by Pleistocene glaciations (Isbister, 1966).  The facility is underlain by approximately 1,300 feet 

of unconsolidated sediments that consist of four distinct geologic units.  These units, in order of descending 

elevation, are the Upper Glacial Formation, the Magothy Formation, the Raritan Clay Member of the Raritan 

Formation, and the Lloyd Sand Member of the Raritan Formation (McClymonds and Franke, 1972).   

Based on previous subsurface investigations, Site 2 is underlain by three distinct lithofacies.  The upper 

lithofacies ranges from 1 to 7 feet thick and consists of predominantly dark brown, brown, orange, silty, 

fine-grained sand, with varying amounts of peat and clay.  Soil-type fill encountered at the site is associated 

with the upper lithofacies.  The middle lithofacies ranges from 54 to 78 feet thick and consists of light brown 

and tan fine-grained sand with varying amounts of medium-grained sand and pebbles.  The lower lithofacies 

consist of gray, silty clay.  A continuous clay layer underlies Site 2 at a depth of approximately 80 to 100 

feet below ground surface (bgs).   

2.3 HYDROGEOLOGY 

The unconsolidated sediments that underlie NWIRP Calverton are generally coarse-grained with high 

porosities and permeabilities.   

The Upper Glacial Formation, the Magothy Formation, and the Lloyd Sand are the major regional aquifers.  

The Upper Glacial and the Magothy aquifers are of principal importance in Suffolk County because of their 

proximity to the land surface.  The Lloyd Sand is not widely exploited because of its depth (McClymonds 

and Franke, 1972). 

The Upper Glacial aquifer is widely used as a source of groundwater in Suffolk County.  The water table 

beneath the NWIRP lies within this aquifer.  Porosities in excess of 30 percent have been calculated for the 

Upper Glacial aquifer in adjoining Nassau County, Long Island.  The estimated value of hydraulic 

conductivity is 270 feet per day (feet/day). 

The Magothy aquifer is widely used as a source of groundwater in Suffolk County.  The most productive 

units are the coarser sands and gravels.  The permeability of the Magothy is high; hydraulic conductivities 

have been calculated in excess of 70 feet/day. 
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The Upper Glacial and the Magothy aquifers are believed to be hydraulically interconnected and to function 

as a single unconfined aquifer.  Onsite well logs, previous hydrogeological investigations, and geologic 

mapping indicate that although clay lenses are present in both aquifers that may create locally confining 

and/or perched conditions, these lenses are not widespread and do not function as regional aquitards 

(McClymonds and Franke, 1972; Fetter, 1976). 

The Raritan Clay has a very low permeability (approximately 3 X 10-5 feet/day) and hydraulically acts as a 

regional confining layer.  The confining nature of this unit is believed to minimize local risk of contamination 

to the underlying Lloyd Sand aquifer (McClymonds and Franke, 1972). 

Groundwater across Site 2 ranges from 10 to 20 feet bgs, and flows southeast.  The Peconic River basin 

is the likely discharge point for the southern portion of NWIRP Calverton’s groundwater in the shallow 

aquifer zones.  The Peconic River is located approximately 6,800 feet to the southeast.  Groundwater in 

this area is classified as a sole-source aquifer (class GA), for use as a potable water supply. 

2.4 PREVIOUS SITE UPGRADES AND REMEDIAL ACTIVITIES 

In 1982 and 1983, two spills of waste oil were reported at the Fire Training Area.  As a result of these two 

spills, the entire Fire Training Area was upgraded.  An 80-foot diameter concrete burn ring was installed at 

the southeast portion of Site 2 (Figure 2-1) to contain the waste oil and water used in the training exercises.  

Piping in the area was modified to prevent spills (NEESA, 1986).  A 1,000-gallon AST was installed 75 feet 

north of the concrete ring to replace the 6,000-gallon storage tank (NEESA, 1986).  In 1987, contaminated 

soils from both spills were removed and disposed offsite by Marine Pollution Control.  Monitoring wells were 

installed in these two areas to monitor potential groundwater contamination resulting from the spills.  

Floating free product was identified in several of these monitoring wells. 

To remove residual free product from the soil, a groundwater recovery well and oil-water separation system 

was installed at the Fire Training Area in December 1987 (HNUS, 1992) (Figure 2-1).  This system consisted 

of both an active and a passive free product recovery system. The active recovery system included a 

groundwater pumping well, an oil recovery well, and an oil/water separator tank.  A single groundwater 

recovery well extracted water forming a localized depression in the water table and a second well extracted 

floating free product.  The passive recovery system consisted of hydrophobic filters located in shallow wells.  

Free product from the well was periodically hand bailed.  The active recovery system was shut down in 

1993 because the free product layer was not thick enough to be efficiently recovered.  Passive free product 

recovery continued until 1996.  By December 1996, approximately 325 gallons of petroleum product had 

been removed from this site (Tetra Tech, 2005).  The 1,000 gallon AST was removed in 1996.   

A pilot study was conducted in 1995 to assess the effectiveness of air sparge/soil vapor extraction (AS/SVE) 

technology to remove COCs in site soil and groundwater.  Construction of the AS/SVE system began in 
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June 1995 and was completed in August 1995.  The AS/SVE system consisted of three basic components: 

an air injection system, an air extraction system, and an off gas treatment system (Figure 2-1).  Air was 

injected into an area, which included both free product and groundwater with the highest contaminant 

concentrations, and was then extracted and passed through carbon units prior to discharge.  The pilot 

system operated from August to December 1995.  During this period, the vapor extraction system removed 

46 pounds and 8 pounds of target chlorinated and non-chlorinated VOCs, respectively.  Based on carbon 

dioxide measurements, up to 13,000 pounds of organics (as carbon) may have been destroyed by biological 

degradation during the trial.  In general, 30 to 70 percent reductions in organic concentrations were 

measured in soils and groundwater during the trial.  The reduction of organics in groundwater was initially 

in the range of 60 to 90 percent; however, a partial rebound in VOC and semi-volatile organic compound 

(SVOC) concentrations was noted after the trials ended.   

The AS/SVE system continued to operate seasonally (March to December) until December 2000. From 

1995 to December 2000, this system contributed to the biodegradation of approximately 50,000 pounds of 

hydrocarbons, which is equivalent to approximately 8,400 gallons of diesel fuel (Tetra Tech, 2001a).  This 

system represented an Interim Remedial Action (IRM). 

Based on the results of a subsurface soil investigation in 2005, the extent of waste and/or contaminated 

materials at Site 2 was delineated.  Based on this delineation, an Engineering Evaluation and Cost Analysis 

(EE/CA) was recommended to evaluate additional remedial alternatives.  The EE/CA recommended a Non-

Time Critical Removal Action (NTCRA) to remove and dispose of Site 2 shallow petroleum-contaminated 

soil to an off-site landfill. 

The shallow petroleum-contaminated soil removal action was initiated at Site 2 in October 2008.  From 

October 2008 to June 2009, most of the contaminated soil, the AS/SVE system, and the concrete burn ring 

were removed.  During the removal action, 10,860 tons of soil contaminated with petroleum (up to 6 feet 

below grade) and 546 tons (up to 2 feet below grade) of surficial coal over 1.1 acres were excavated and 

hauled off property.  The AS/SVE system was demolished, which included the abandonment of 16 air 

injection wells, 32 soil vapor extraction wells, and 20 free product recovery wells, as well as the removal of 

support equipment.  After excavation, 1,100 pounds of calcium oxyhydroxide (Regenesis® Oxygen 

Releasing Compound [ORC] Advanced) was applied to the excavation floor to accelerate degradation of 

organic compounds.  The pit was then backfilled with clean fill, regraded, and vegetated.  

During the shallow petroleum-contaminated soil excavation, an area of PAH contamination was located to 

the west of the removal and buried drums were encountered at two locations.  The PAH contaminated area 

remained in place because it could not be accessed at the time.  One drum was found near the southern 

edge of the former Fire Training Ring (Figure 2-2).  The drum was damaged and approximately 5 gallons 

of oily water leaked into the surrounding soil.  The soil and oily water were excavated with the underlying 
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soil and disposed off-site.  Eight crushed and mostly empty drums were discovered in the excavation to the 

southwest of the former Fire Training Ring (Figure 2-2).  Free liquids were not observed, however, some 

drums contained a tar-like solid with a photoionization detector (PID) reading of 356 parts per million (ppm).  

This material was identified as non-RCRA hazardous and disposed at an approved non-hazardous waste 

landfill.  The buried drum was found to contain high levels of lead.   

MEC was encountered while conducting soil sampling fieldwork in February 2010.  Five pieces of suspected 

20-millimeter (mm) projectiles were discovered on the ground surface within the area designated as “PAH 

Removal Area” on Figure 2-2.  In March 2010, an Explosive Ordnance Disposal (EOD) technician inspected 

the materials and removed them from the site.  The munitions were mostly likely from a firing stop butt area 

for testing, sighting, and performing static target practice using an aircraft 20-mm cannon firing system, also 

located on NWIRP Calverton approximately 3,500 feet to the east.  The static aircraft firing stop butt area 

was lined with 50 feet by 50 feet of soil from the floor to approximately 20 feet in height within a covered 

and wood-lined revetment.  As the plant closed and the facilities were decommissioned, the aircraft firing 

stop butt was abandoned in place and the soil was removed (C.F. Braun, 1996). 

In 2011, a digital geophysical mapping (DGM) survey was conducted at the Site 2 clearing, which supported 

the 2011 Explosive Safety Submission Determination Request (ESS DR).  The ESS DR was used to 

support MEC removal and other investigative activities. 

In 2012, mechanical excavation, manual screening, and backfill of 5.8 acres to a minimum of 18 inches bgs 

(approximately 12,500 cubic yards) was conducted at the Site 2 clearing.  Suspected MEC and material 

potentially presenting an explosive hazard (MPPEH) were encountered throughout the area and were 

classified as 20-mm projectiles or pieces of 20-mm projectiles.  The following table summarizes the MEC 

findings at Site 2. 

Summary of MEC Response Actions (2012 – 2015) 
Item Quantity Disposition 
20-mm M56A4 HE Projectile 2 Explosive Counter Charge 
20-mm M97 HEI Projectile 2 Explosive Counter Charge 
20-mm Projectiles or Pieces of Projectiles 
(Nomenclatures non-identifiable) 17,398 Explosive Counter Charge 

20-mm rounds 1,790 Thermal Flashing 
0.50 caliber armor piercing (AP) projectiles 59 Thermal Flashing 
3.5-inch Practice Rocket 1 Thermal Flashing 

 
This material was disposed of onsite by controlled demolition.  Some of the excavation extended below 18 

inches bgs.  Three drums of paint waste were encountered at the western portion of the Site 2 clearing 

designated as “POL Removal Area” (Figure 2-2) and were characterized, transported, and disposed offsite.  

In addition, soil contamination was identified north west of the 2008/2009 excavation area designated as 

the “PCB/POL Removal Area” (Figure 2-2) and soil sample results indicated the presence of PCBs.  
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Further investigation at Site 2 indicated that 20-mm projectiles may be present beyond the 6.9 acre 

boundary previously established as the clearing.  In May and June 2013, a supplemental DGM survey was 

conducted and indicated that an additional 3.6 acres debris area surrounding the Site 2 clearing may 

contain MEC. 

In 2014, excavation of PAH-impacted soils identified during the 2008/2009 NTRCA and the POL and 

PCB/POL areas identified during Phase II was conducted (Figure 2-2).  Approximately 4,100 cubic yards 

of soil was excavated, screened, and reused as fill material.  Seven weathered drums (in addition to the 

three drums containing paint) and remnants of crushed drums were encountered at the POL Removal Area 

(Figure 2-2).  The seven weathered drums seeped liquid contents and had a strong odor.  The drums 

contained oil-like waste, Freon, and paint-like waste.  Excavation continued in this area until the presence 

of drums were no longer observed (approximately 6 feet bgs) and confirmation sampling of soil indicated 

that contamination was no longer present. 

In 2015, 1.8 acres surrounding Site 2 were cleared to a minimum of 18 inches bgs.  Approximately 4,152 

cubic yards of soil was excavated, screened, and reused as backfill.  Approximately six drums and drum 

remnants with tar were encountered and removed south of the Site 2 clearing (Figure 2-2).  Surface 

clearance was conducted at the remaining 1.8 acres. 

2.5 ENVIRONMENTAL INVESTIGATION HISTORY 

An Initial Assessment Study (IAS) was performed for the NWIRP Calverton in 1986 (Rogers, Golden, & 

Halpern, 1986).  This study identified seven potential areas of concern, including Site 2.  As a follow-up to 

the IAS, a Site Investigation (SI) was conducted at NWIRP Calverton (HNUS, 1992).  The site can be 

classified as landfill-type site or a site resulting from documented or suspected historical spills or leaks of 

fuels, oils, or solvents.   

A RCRA Facility Investigation (RFI) was conducted in 1994 and 1995 (HNUS, 1995).  VOCs detected in 

soils included solvents and fuel-related contaminants.  Solvents detected included 2-butanone [5,900 

micrograms per kilogram (µg/kg)], chloroethane (300 µg/kg), dichlorobenzene (900 µg/kg), 

tetrachloroethene (470 µg/kg), and 1,1,1-trichloroethane (TCA) (9,900 µg/kg).  Fuel-related contaminants 

detected included ethylbenzene (3,700 µg/kg), toluene (6,100 µg/kg), and xylenes (85,000 µg/kg).  The fire 

training pit was identified as the most likely primary source area.  Other relatively minor source areas were 

present at the site.  PCBs (3,640 µg/kg), pesticides (less than 100 µg/kg), and SVOCs, including PAHs and 

phthalates were detected in several soil samples.  Metals including antimony [7.9 milligrams per kilogram 

(mg/kg)], lead (290 mg/kg), and selenium (0.89 mg/kg) were detected in soil at concentrations greater than 

background levels.  One drum was found on the surface of the site and was removed during a separate 

interim action.  Groundwater testing detected the following VOCs at concentrations above federal Maximum 
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Contaminant Levels (MCLs) or New York groundwater quality standards: chloroethane [1,100 micrograms 

per Liter (µg/L)], 1,1-dichloroethane (1,200 µg/L), toluene (320 µg/L), TCA (140 µg/L), Trichloroethene 

(TCE) (51 µg/L), and xylenes (230 µg/L).  PCBs (18 µg/L), PAHs (3 µg/L), and lead (30 µg/L) were detected 

at concentrations above federal MCLs or state groundwater quality standards.  Phthalates and pesticides 

were also detected at concentrations below these standards in several monitoring well samples.  The area 

of these detections was addressed by the pilot-scale AS/SVE system that operated between 1995 and 

2000.  Floating free product was also identified at Site 2.  The location of the free product corresponded to 

the location of the most contaminated groundwater.  During the 1995 RFI, the estimated areal extent of 

contaminated soil was 80,000 square feet.  At an estimated depth of 8.2 feet, the estimated volume of 

contaminated soil was 25,000 cubic yards.   

As a follow-up to the RFI, a Phase 2 RFI was conducted at Site 2 (Tetra Tech, 2001b).  This RFI further 

investigated the eastern extent of onsite groundwater contamination and whether onsite groundwater had 

migrated offsite.  Groundwater contamination was found to be near the downgradient fence line.  The 

groundwater contamination at Site 2 is not continuous and several pockets of discrete contamination are 

most likely present. 

An addendum report to the Phase 2 RFI, the 2012 Supplemental RFI, summarized soil and groundwater 

investigations conducted to determine the effectiveness of interim remedial actions completed in or before 

2008 including operation of the AS/SVE system and excavation and offsite disposal of shallow soils.  During 

the 2011 investigation, a total of 129 groundwater samples, 15 subsurface soil samples and 2 surface soil 

samples were collected.  A subsurface geophysical survey was also conducted at Site 2. 

2.6 NATURE AND EXTENT OF CONTAMINATION 

The discussion in this section is based primarily on soil and groundwater investigations conducted from 

March 2011 to September 2015.  Historic information is presented as needed to support the description of 

current conditions. 

Surface Soil 

Surface soil samples had limited detections of PAHs and PCBs in the southeast portion of the site.  

Concentrations of the PAHs benz(a)anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene exceeded 

either USEPA Regional Screening Levels (RSLs) based on direct contact and/or groundwater protection, 

but did not exceed NYSDEC Soil Cleanup Objectives for Unrestricted Land Use (Table 2-1).  One soil 

boring (FT-SB411) had a detected concentration (46 µg/kg) of one PCB (Aroclor-1260) that exceeded the 

USEPA RSL based on groundwater protection (5.2 µg/kg) but did not exceed the direct contact RSL (220 

µg/kg) or the NYSDEC Soil Cleanup Objective (100 µg/kg).  Concentrations of metals and other inorganics 

were generally less than background values.  The site-specific human health risk assessment (HHRA) did 
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not identify excess risk (greater than 10-4 to 10-6 Incremental Lifetime Cancer Risk [ICLR] or Hazard Index 

greater than 1) to current and potential receptors from PCBs or PAHs.  As a result, no additional action is 

required for surface soil.   

Subsurface Soil  

Subsurface soil samples had limited detections of VOCs and PAHs in the southeast portion of the site.  In 

particular, xylenes were detected at 2,500 µg/kg (FT-SB408 at 15 to 17 feet bgs) in a known hot spot area.   

This hotspot was the location of three interim actions consisting of the former area of free product recovery, 

AS/SVE system, and shallow soil excavation. This sample was selected to represent residual contamination 

in that area.  Prior to these interim actions, xylenes were detected in soils in this area at a concentration of 

20,000 µg/kg.  Although xylenes were not identified as a COC in the site-specific human health risk 

assessment for direct contract, the detected concentration exceeded the USEPA RSL of 190 µg/kg for 

protection of groundwater.  This detection also exceeds the NYSDEC Soil Cleanup Objectives for 

Unrestricted Land Use (260 µg/kg – based on protection of ecological receptors) and the NYSDEC Soil 

Cleanup Objective for Restricted Use (1,600 µg/kg – based on protection of groundwater) (see Table 2-1).   

The current conservatively estimated areal extent of xylene-contaminated soil is 90 feet by 125 feet (0.26 

acre); with contamination extending from 12 to 20 feet bgs (see Figures 2-3 and 2-4).  Prior to the interim 

actions, the areal extent of soil contamination was approximately 3 acres and extended from the ground 

surface to approximately 20 feet bgs.  Based on a review of current and historic data, the xylene hot spot 

contains approximately 8.1 pounds of xylenes and 52,000 pounds of petroleum (see Appendix A Mass and 

Volume Calculations for a summary).  

Three PAHs (benzo[a]anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene) resulted in a 1 X 10-5 

ILCR to the hypothetical lifelong (child and adult) resident in subsurface soils.  Hazard quotients (HQs) were 

less than one.  PAHs detected in subsurface soils were all below NYSDEC Soil Cleanup Objectives for 

Unrestricted Land Use.  As a result, no additional action is required for PAHs in subsurface soil. 

Groundwater 

The 1995 RFI identified several VOCs in site groundwater with chlorinated degradation products of TCA 

(e.g., 1,1-dichloroethane at 1,200 µg/L and chloroethane at 1,100 µg/L) being the most significant.  Floating 

free product and petroleum-related VOCs in groundwater were also present (e.g., xylene at 180 µg/L).  In 

addition, xylenes were detected in several samples collected along the southern fence line at Site 2, 

including FT-MW08I (13 µg/L in June 1997) and FT-MW05S (17 µg/L in 1994), Indicating that the 

contamination originated in area of the Former Concrete Burn Ring and extended south and east to the 

fence line.    
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By 2010, the operation of the free product recovery system (1987 to 2001), the AS/SVE system (1995 to 

2001), and the shallow soil excavation (2008) had effectively eliminated most of the groundwater 

contamination.  The remedial actions focused on the soil and groundwater area north and west of 

monitoring well FT-MW02S (Figures 2-1, 2-5, and 2-6).  In March 2011, TCE (12 µg/L) and xylenes (24 

µg/L) exceeded the MCL of 5 µg/L.  With the exception of a detection of ethylbenzene (5.2 µg/L) exceeding 

the MCL of 5 µg/L in September 2015, concentrations of VOCs in this monitoring well have been less than 

MCLs since September 2011.  The increased concentration of ethylbenzene is attributed to a release during 

the excavation of the 2014 PCB/POL removal area (Figure 2-7).  Based on groundwater flow and the 

presence of residual xylene in soil sample FTSB408, residual groundwater contamination, if present, would 

flow southeast of monitoring well FT-MW02S. 

The 1995 RFI also identified TCE in monitoring well FT-MW03S, located in the southwest corner of the Site 

2 clearing.  Trichlorothene was detected at a concentration of 51 µg/L in August 1994.  Prior to 2012, several 

investigations in this area did not identify a source of this contamination, and concentrations were less than 

MCLs in subsequent samples.  During the 2012 MEC excavation, drums and contaminated soils located 

north of MW03 (POL Removal area) were removed.  Subsequent sampling events indicated that incidental 

mobilization of chemicals may have occurred.  In September 2014, concentrations of 1,1 dichloroethane 

(DCA) and TCA were detected at 37 µg/L and 25 µg/L, above the MCL of 5 µg/L at FT-MW03S.  By 

September 2015, DCA was detected at 7.1 µg/L and TCA was not detected. 

Additional groundwater investigations conducted in 2011 to more fully identify potential contamination from 

Site 2 identified a narrow VOC plume originating in the western portion of the clearing.  This plume was 

characterized by TCE at 49 µg/L in FT-TW434 and 5.2 µg/L in FT-TW428 located southeast of FT-MW03S.  

In addition, TCE has been detected in off property locations, including SLG5 at 24 µg/L and in additional 

wells to the southeast near Donahue Pond (Figures 2-5 and 2-8).  Based on the extent of the plume, but 

with relatively low concentrations of VOCs being detected, the TCE contamination was most likely from 

debris (e.g., crushed and leaking drums) that were identified at Site 2 and removed during the various 

removal actions (Figure 2-2). 

On property, the Western (TCE) plume is approximately 10 feet thick and 350 feet wide at its widest point, 

and extends southeast at least to the NWIRP fence line (property line) (Figure 2-5).  The on-property portion 

of the western plume also contains concentrations of TCA and DCA above NYSDOH MCLs.  This plume is 

defined on the west and east by FT-TW435 (16 µg/L) and FT-TW422 (6.2 µg/L), respectively and further 

defined at the fence line at FT-TW428 (5.2 µg/L) (Figures 2-5 and 2-6).  The maximum detection on property 

of TCE was 49 µg/L in FT-TW434 at a depth of 31 to 35 feet bgs during the September 2011 sampling 

event.  In 2013, two monitoring wells (FT-MW09I and FT-MW10I) were installed at former temporary well 

locations, FT-TW434 and FT-TW428.   
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FT-MW09I and FT-MW10I were included with the annual groundwater sampling conducted at Site 2 (Figure 

2-7).  At FT-MW09I, TCE was the only contaminant that exceeded the MCL during the September and 

December 2013 sampling events.  By July 2015, concentrations of TCA at 13 µg/L, 1,1-dichloroethane 

(DCA) at 24 µg/L, and TCE at 15 µg/L exceeded the MCL of 5 µg/L.  During the most recent sampling event 

(September 2015), concentrations of TCA (34 µg/L) and DCA (120 µg/L) increased, while the concentration 

of TCE (15 µg/L) remained the same.  The increase of contaminants at FT-MW09I is most likely contributed 

to incidental mobilization of these chemicals during the 2014 POL removal and the 2014 PCB/POL removal 

(Figure 2-7).  At FT-MW10I, TCE was detected at 6.6 µg/L in December 2013 but have been below the 

MCL in July and September 2015.  Concentrations of TCA, DCA, and TCE are expected to trend 

downwards at FT-MW09I and increase in downgradient wells (potentially at FT-MW10I).   

Based on ongoing off property groundwater investigation, the TCE plume continues at least 6,000 feet to 

the southeast to near Donahue Pond (Figures 2-8 and 2-9).  TCE concentrations in the off property portion 

of this plume can be characterized by TCE concentrations in SLG5 (24 µg/L), FT-PZ458I (23 µg/L), and 

FT-TW505 (12.7 µg/L) (Figure 2-8).  Detections of TCE in both the on and off property portions of the plume 

exceed the New York State Department of Health (NYSDOH) MCL of 5 µg/L.   

In 2012, TCE was detected in two wells in the southeast portion of the off-property plume, including 600 

µg/L in monitoring well FT-PZ460I and 74 µg/L in FT-PZ461I.  The source and characteristics of this area 

of contamination were evaluated to determine whether they may be related to NWIRP activities.  FT-PZ460I 

and FT-PZ461I have been included in the annual monitoring since September 2014.  By September 2015, 

the concentration of TCE decreased to160 µg/L at FT-PZ460I and 64 µg/L at FT-PZ460I.  At both wells, 

concentrations of cis-1,2-dichlorethene and vinyl chloride remain below the MCL, whereas concentrations 

of 1,1-dichloroethane and 1,1-dichloroethene have increased and were greater than MCLs indicating that 

dispersion of TCE is most likely occurring at these wells.  In addition, a groundwater extraction and 

treatment system was constructed to address a separate chlorinated VOC plume (containing TCA, DCA, 

1,1-dichloroethene, and chloroethene) that originates at Site 6A and also flows to the southeast (Figure 2-

8). 

Potential vapor intrusion issues with 1,4-dichlorobenzene, chloroform, ethylbenzene, TCE, and vinyl 

chloride were identified as part of the HHRA completed for the 2012 RFI.  These five VOCs resulted in a 

combined 1 X 10-4 ICLR to the hypothetical lifelong (child and adult) resident.  Vinyl chloride resulted in a 

risk of 1 X 10-4 ICLR from incidental ingestion to the child resident and lifelong (child and adult) resident.  

These VOCs were detected in 6 of 26 monitoring well samples.  1,4-Dichlorobenzene, chloroform, 

ethylbenzene, and vinyl chloride are within the existing groundwater plumes and were retained as COCs 

(see Table 2-2).   
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Complete analytical detection tables for site soils and groundwater can be found in the 2012 Supplemental 

RCRA Facility Investigation (Tetra Tech, 2012). 

Conceptual Site Model (CSM) and Contaminant Fate and Transport 

A CSM conveys what is known or suspected about contamination sources, release mechanisms, and the 

transport and fate of those contaminants.  It provides the basis for understanding contaminant fate and 

transport issues and assessing potential remedial technologies at the site.  The CSM for Site 2 is derived 

from available data and accepted principles of contaminant fate and transport.  Figure 2-4 shows the areal 

extent of soil contamination, as well as a layout of cross section A-A’.  The conservatively estimated areal 

extent of soil contamination is approximately 90 feet by 125 feet at a depth of 12 to 20 feet bgs, or 

approximately 3,300 cubic yards, and contains approximately 8.1 pounds of xylenes and 52,000 pounds 

(26 tons) of Total Petroleum Hydrocarbon (TPH).  Figure 2-3 shows the horizontal extent of soil 

contamination.  The residual petroleum smear zone associated with the former free product area appears 

to have formed during previous fluctuations in the water table (shallow groundwater across Site 2 ranges 

from 10 to 20 feet bgs).  The residual petroleum smear zone includes both saturated and unsaturated 

(capillary zone) soils. 

Based on data, two separate groundwater plumes appear to exist (with a maximum concentration of 49 

µg/L of TCE on property).  In combination, both plumes contain approximately 0.30 pound of TCE and 

approximately 0.04 pound of xylenes in 2.9 million gallons of contaminated groundwater on Site 2 property 

(see Appendix A for mass and volume calculations). 

Figure 2-10 shows a three-dimensional interpretation of the site and Figure 2-11 provides potential 

exposure routes.  The COC for soils is a VOC (xylenes).  Even though PAHs, PCBs, and metals are present 

in soils, the combined risk is within the target risk range [10-4 to 10-6 ILCR] and a Hazard Index of less than 

1.  See Table 2-1 for a summary of COCs in soils.  The COCs for groundwater include VOCs (TCE and 

xylenes).  See Table 2-2 for a summary of COCs in groundwater.   

The primary risk pathways at this site are through potential direct contact to soils contaminated with VOCs, 

ingestion of groundwater contaminated with VOCs, and possible exposure to VOCs through vapor intrusion 

issues.  There is also the potential for migration of contamination from groundwater to surface water, located 

approximately 6,800 feet to the southeast.  In the river, there is a potential for ecological receptors to be 

exposed to these chemicals.   

In addition to the VOCs in soil and groundwater, MEC are potentially present at the site.  The Site has no 

history of MEC use or disposal, but 20-mm fragments consistent with facility aircraft and test firing 

conducted at another location in the area have been found at Site 2.  To date, MEC has been determined 

to be limited to a 10.5-acre area at the site.  Of the 10.5-acre area, approximately 7.6 acres have been 
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cleared to a minimum depth of 18 inches bgs, 1.1 acres have been cleared to native soils underlying the 

site, and the remaining 1.8 acres have been cleared on the surface.  When contaminated debris (e.g. 

drums) were encountered, the excavation extended deeper.  During these activities, the MEC has been 

limited to fill material and is not believed to be present in native undisturbed soil generally found at depths 

of 2 to 5 feet bgs.  As a result, residual MEC is potentially present throughout most of the site at depths of 

18 inches to approximately 5 feet, and in the remaining 1.8 acres from near the surface to approximately 5 

feet bgs.   

2.7 SUMMARY OF RISK 

A baseline HHRA was performed that used USEPA, NYSDEC, and Navy-specific guidance to develop the 

framework of the HHRA (Tetra Tech, 2012).  The HHRA is structured according to the guidelines of the 

Risk Assessment Guidance for Superfund (RAGS), Human Health Evaluation Manual, Part D: 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments (RAGS Part D) (USEPA, 

2001).   

There are no receptors under current land use.  Potential receptors under future land use are construction 

workers, industrial workers, child and adult recreational users, and hypothetical child and adult residents.   

Even though surface soils were found to contain PAHs and PCBs at concentrations above EPA RSLs; a 

site-specific risk assessment did not identify actionable risk (greater than 10-4 ILCR) to current and potential 

receptors.  Three PAHs [benzo(a)anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene] resulted in a 

1 X 10-5 ILCR to the hypothetical lifelong (child and adult) resident in subsurface soils.  HQs were less than 

one.  Table 2-1 identifies surface and subsurface soil COCs as identified by the HHRA.  Other than xylenes, 

VOCs were not detected at levels above NYSDEC Soil Clean-up Objectives for Unrestricted Land Use in 

subsurface soils.  Several metals were also detected in Site 2 soils, but were not detected at concentrations 

greater than site-specific background values.   

Five VOCs in groundwater (1,4-dichlorobenzene, chloroform, ethylbenzene, TCE, and vinyl chloride) 

resulted in a combined 1 X 10-4 ILCR to the hypothetical lifelong (child and adult) resident.  Individually, 

vinyl chloride resulted in a risk of 10-4 of incidental ingestion to the child resident and lifelong (child and 

adult) resident.  Table 2-2 identifies COCs as identified in the HHRA.   

Potential vapor intrusion issues with 1,4-dichlorobenzene, chloroform, ethylbenzene, TCE, and vinyl 

chloride were identified (combined ILCR 2 X 10-5). 

Site 2 Parcel lies in an area of disturbed soil and ruderal (weedy) terrestrial vegetation that lacks sensitive 

ecological receptors capable of being significantly affected in an adverse manner by environmental 

contamination.  Wetlands and surface water are not present at the site, but are located approximately 6,800 
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feet hydraulically downgradient of the site.  Wetland and surface ecological receptors are not very sensitive 

to VOC contaminants.  See Table 2-3 for a comparison of groundwater detections on and off property 

compared to current surface water quality criteria.  Except for an isolated detection of TCE at 600 µg/L in 

well FT-PZ460I and 74 µg/L in FT-PZ461I in June 2012, detections of TCE off property (maximum of 23 

µg/L) were less than the surface water quality criteria of 40 µg/L.  By September 2015, the TCE 

concentration in well FT-PZ460I was 160 µg/L.  Further investigations could not identify the source of TCE 

and the concentrations appear to be dispersing over time.  There are no aquatic habitats, and hence no 

aquatic biota, on or close to Site 2.  
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3.0 REMEDIAL ACTION OBJECTIVES 

This section describes the initial steps to develop alternatives for the remediation of contaminated soil and 

groundwater at Site 2, including the presentation of Applicable or Relevant and Appropriate Requirements 

(ARARs) and the development of Remedial Action Objectives (RAOs). 

3.1 NCP REQUIREMENTS 

The NCP requires that the selected remedy meet the following objectives: 

• Each remedial action selected shall be protective of human health and the environment. 

• Onsite remedial actions that are selected must attain those ARARs that are identified at the time of 

the ROD signature. 

• Each remedial action selected shall be cost-effective, provided that it first satisfies the threshold 

criteria above.  A remedy shall be cost-effective if its costs are proportional to its overall 

effectiveness. 

• Each remedial action shall use permanent solutions and alternative treatment technologies or 

resource-recovery technology to the maximum extent practicable. 

The statutory scope of CERCLA was amended by Superfund Amendments and Reauthorization Act 

(SARA) to include the following general objectives for remedial actions at all CERCLA sites: 

• Remedial actions “…shall attain a degree of cleanup of hazardous substances, pollutants, and 

contaminants released into the environment and of control of further releases at a minimum which 

assures protection of human health and the environment”. 

• Remedial actions “…in which treatment that permanently and significantly reduces the volume, 

toxicity, or mobility of the hazardous substances, pollutants, and contaminants is a principal 

element” are preferred.  If the treatment or recovery technologies selected are not a permanent 

solution, an explanation must be published. 

• The least-favored remedial actions are those that include “off-site transport and disposal of 

hazardous substances or contaminated materials without treatment where practicable treatment 

technologies are available”. 

• The selected remedy must comply with or attain the level of any “standard, requirement, criteria, or 

limitation under any federal environmental law or any promulgated standard, requirement, criteria, 

or limitation under a state environmental or facility siting law that is more stringent than any Federal 

standard, requirement, criteria, or limitation”. 
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3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 

As required by Section 121 of CERCLA, remedial actions carried out under Section 104 or secured under 

Section 106 by the President must attain the levels of standards of control for hazardous substances, 

pollutants, or contaminants specified by the ARARs of federal and state environmental laws and state 

facility siting laws, unless waivers are obtained.  Only promulgated federal and state laws and regulations 

can be considered ARARs.  If the ARARs are neither applicable nor relevant and appropriate, the federal 

lead agency’s remedial actions may be based on the “to be considered” (TBC) criteria or guidelines.  These 

distinctions are critical to understanding how the federal lead agency integrates environmental 

requirements from other federal and state laws into its cleanup decision.  The definitions of ARARs and 

TBCs below are from the NCP (40CFR 300.5). 

• Applicable requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state 

law that specifically address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance at a CERCLA site. 

• Relevant and appropriate requirements are those cleanup standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

federal or state law that, while not “applicable,” address problems or situations sufficiently similar 

(relevant) to those encountered at a CERCLA site, that their use is well-suited (appropriate) to the 

particular site. 

• TBC information are non-promulgated criteria, advisories, guidance, and proposed standards that 

have been issued by the federal or state government that are not legally binding and do not have 

the status of potential ARARs.  However, the TBC information may be useful for developing an 

interim remedial action or for determining the necessary level of cleanup for the protection of human 

health and/or the environment.  Examples of TBC information include USEPA Drinking Water 

Health Advisories, Reference Doses, and Cancer Slope Factors. 

Another factor in determining which response or remedial requirements must be met is whether the 

requirement is substantive or administrative.  CERCLA response actions must meet substantive 

requirements but not administrative requirements.  Substantive requirements are those dealing directly with 

actions or with conditions in the environment.  Administrative requirements implement the substantive 

requirements by prescribing procedures such as fees, permitting, and inspection that make substantive 

requirements effective.  This distinction applies to onsite actions only.   
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Chemical-Specific ARARs 

Chemical-specific ARARs set health-based concentration limits or discharge limits in various environmental 

media for specific hazardous substances, pollutants, or contaminants.  Examples of chemical-specific 

ARARs for Site 2 are the New York Water Classifications and Quality Standards and the EPA RSLs for 

both soil and groundwater were TBC criteria considered during risk assessment.  Chemical-specific ARARs 

and TBCs for Site 2 are detailed in Table 3-1. 

The primary chemical-specific ARARs for establishing groundwater cleanup levels at Site 2 are EPA 

National Primary Drinking Water Regulations and New York Public Water Supply Regulations that provide 

drinking water quality standards (Table 3-1).  The primary chemical-specific ARARs for establishing soil 

cleanup levels at Site 2 are the NYSDEC Soil Cleanup Objectives for Unrestricted Land Use (Table 3-1).   

Location-Specific ARARs 

Location-specific ARARs are design requirements or activity restrictions that are based on the geographical 

position of a site.  Location-specific ARARs for Site 2 are presented in Table 3-2.  A primary location-specific 

ARAR applicable to any remedial alternative at Site 2 is the water classification for site groundwater as 

class GA, affecting chemical-specific ARARs for this site.   

Action-Specific ARARs  

Action-specific ARARs set performance, design, or other standards for particular activities in managing 

hazardous substances or pollutants.  Potential action-specific ARARs for Site 2 are identified in Table 3-3.  

Action-specific ARARs can vary based on the type of technology used.  An example of an action-specific 

alternative is the state specific requirement for managing investigative derived wastes (IDW).   

3.3 REMEDIAL ACTION OBJECTIVES (RAOs) 

The RAOs are statements that define the extent to which sites require cleanup to protect human health and 

the environment and comply with ARARs.  The RAOs reflect the COCs, exposure routes and receptors, 

and acceptable chemical concentrations (or range of acceptable chemical concentrations) for soils and 

groundwater at Site 2.  Contaminated soils and groundwater represent a potential threat to human health 

and the environment.  The RAOs for Site 2 are as follows: 

• Prevent leaching of contaminants that would continue to impact groundwater in excess of groundwater 

PRGs. 

• Protect future residential receptors from unacceptable risks associated with inhalation and ingestion of 

VOCs in groundwater. 
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• If necessary to protect off property receptors, minimize or eliminate migration of groundwater 

contaminated at concentrations greater than PRGs beyond the property line.  

• Comply with chemical-specific, location-specific, and action-specific ARAR’s and Guidance. 

• Prevent receptors (current and potential future residential) from coming in contact with MEC. 

3.4  PERFORMANCE CRITERIA 

Performance criteria under RCRA are established in this section for the purpose of evaluating remedial 

alternatives and for use in the conceptual design and cost estimates and are the same as CERCLA PRGs.  

Performance criteria provide a basis for further delineating the extent and volume of impacted media that 

require remediation and provide the design performance of the remedial alternatives.  The performance 

criteria described here represent the levels of performance necessary to meet the RAOs.  They also provide 

benchmarks for achieving compliance with ARARs (or when applicable, complying with ARAR waiver 

criteria).  

A monitoring program capable of demonstrating conformance with the performance criteria (as described 

below and will be finalized in the ROD) would be an element of each remedial alternative. 

Soils 

As identified in Table 2-1, the COCs for soils are limited to VOCs (xylenes from residual petroleum 

contamination) that represent a potential direct contact risk to ecological receptors (if excavated) and/or 

can leach and adversely impact groundwater quality.  The selected PRGs are presented in Table 3-4 and 

consider site-specific risk-based values developed using the HHRA and NYSDEC Soil Cleanup Objectives 

for Unrestricted Land Use.  Achieving these PRGs would allow clean closure of this site under both the 

CERCLA and RCRA programs.  Alternative strategies that allow contamination to remain at the site, but 

achieve the RAOs through long term land and groundwater use restrictions will also be developed.     

Groundwater 

As identified in Table 2-2, the COCs for groundwater are limited to VOCs.  The selected PRGs are 

presented in Table 3-5 and consider both site-specific risk-based values developed using the HHRA, 

NYSDOH MCLs, and NYSDEC Surface Water Quality Standards and EPA Primary Drinking Water Quality 

Standards.  The performance criteria for groundwater will be the NYSDOH MCLs, as shown in Table 3-5.  

Although 1,4-dichlorobenzene, chloroform, ethylbenzene, and vinyl chloride did not exceed either USEPA 

MCLs or NYSDOH MCLs during the September 2012 sampling event, detections were still within site-

specific risk values for a potential future inhalation pathway (vapor intrusion) and will be kept as COCs.  In 
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addition, TCA and DCA will be kept as COCs.  These chemicals were detected after the 2012 HHRA (2015) 

and exceeded NYSDOH MCLs. 

MEC 

The performance criteria for MEC will be to prevent exposure to any potential residual MEC.  The munitions 

were mostly likely from a firing stop butt area for testing, sighting, and performing static target practice using 

an aircraft 20-mm cannon firing system also located on NWIRP Calverton.  Although munitions constituents 

have not been sampled for in Site media, explosive residues are not likely a site contaminant because the 

munitions were probably transported from another site (placed as fill material) and not fired at Site 2. 

3.5 SOIL, GROUNDWATER, AND MEC PRELIMINARY REMEDIATION GOAL (PRG) ATTAINMENT 

Current site conditions are summarized in Section 2.6.  This section narrows the description of 

contamination to those media and areas that will be addressed by the remedial alternatives to achieve 

RAOs and comply with ARARs.  The Attainment Area is defined as the area over which RAOs, and therefore 

the PRGs, are to be met for soils, groundwater, and MEC. 

The Attainment Area for soils greater than 260 µg/kg total xylenes is delineated as shown in Figure 2-3.  

This area of contamination corresponds to a localized hot spot source area of petroleum contamination and 

consists of xylene detections in soil.  The Attainment Area applies to soils with an approximate depth of 

contamination of 12 to 20 feet bgs as shown in Figure 2-4. 

The Attainment Areas for groundwater with concentrations of VOCs greater than NYSDOH MCLs are 

delineated as shown in Figures 2-5 and 2-8.  Two separate areas are shown, one plume originates in the 

southeast portion of the site and one originates in the western portion of the site.  The eastern plume 

appears to attenuate on property, whereas the western plume appears to extend to near Donahue Pond, 

approximately 6,000 feet off property.   These Attainment Areas apply to groundwater at depths ranging 

from 15 to 35 feet bgs on-property to 20 to 50 feet bgs off-property as shown in Figures 2-5, 2-6, 2-8, and 

2-9.  

The Attainment Area for MEC is shown on Figure 2-2 as the outer boundaries of the 2015 MEC activities 

minus the 2008/2009 Excavation Area.  The 2015 surficial MEC clearance area to the west has been 

cleared of metal debris on the ground surface.  Portions of this MEC area extends off property.  Remedial 

actions have screened (manual and mechanical) soils to a minimum depth of 18 inches bgs in the remaining 

area (Figure 2-2).  MEC could potentially remain below 18 inches. 

3-5 

 



 

4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section provides the identification of general response actions (GRAs) and the initial identification and 

screening of potential technologies.   

4.1 GENERAL RESPONSE ACTIONS (GRAs) 

The GRAs describe the broad range of actions that will satisfy the RAOs at the site.  The GRAs include no 

action, institutional controls, removal and disposal of contaminated soils, ex-situ treatment, in situ treatment, 

containment (i.e. soil cover), MEC removal or a combination of these GRA’s.  Consideration of the No 

Action GRA is required by CERCLA.  The objective of this phase of the FS/CMS is to develop an appropriate 

range of remedial technologies and process options that will be used to develop the preliminary remedial 

alternatives. Remedial action alternatives will then be composed using general response actions singly or 

in combination to meet the RAOs.  The primary contaminated media at this site include soils and 

groundwater contaminated with VOCs, with potential migration of TCE-contaminated groundwater beyond 

the NWIRP fence line (property line).  MEC located on and off NWIRP property is also a concern at Site 2. 

The following GRAs will be evaluated: 

• No Action 

• Limited Action (i.e. Institutional Controls) 

• Containment 

• Removal 

• Disposal 

• Ex-Situ Treatment 

• In Situ Treatment 

The technology screening evaluation is performed in this section, with representative process options 

selected for each GRA that is applicable to this site.  The Remedial Technologies Screening Matrix and 

Reference Guide, Version 4.0, was used as a reference for several of the remedial technologies and 

process options (FRTR, 2007).  A preliminary screening is conducted to focus on relevant technologies and 

process options to treat the COCs in the relevant media of the site. Table 4-1 describes the effectiveness 

of each GRA listed above associated with site-specific RAOs. 

4.2 DETAILED SCREENING OF SOIL TECHNOLOGIES AND PROCESS OPTIONS 

Representative process options are selected based on a screening of effectiveness, implementability, and 

cost of a given technology.  The following are descriptions of these evaluation criteria: 
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• Effectiveness 

- Protection of human health and the environment; reduction in toxicity, mobility, or 

volume; and permanence of the solution. 

- Ability of the technology to address the estimated areas or volumes of 

contaminated medium. 

- Ability of the technology to attain the PRGs required to meet the RAOs. 

- Technical reliability (innovative versus well-proven) with respect to contaminants 

and site conditions. 

• Implementability 

- Overall technical feasibility at the site. 

- Availability of vendors, storage and disposal services, etc. 

- Administrative feasibility. 

- Special long-term maintenance and operation requirements. 

• Cost (Qualitative) 

- Capital cost. 

- Operation and Maintenance (O&M) costs. 

This FS/CMS will provide options for the final selected remedy for this site.  Previous interim actions 

included free product recovery, operation of an AS/SVE system, soil removal, and MEC removal.  Limited 

soil contamination remains.  The purpose of additional actions on soil would be to accelerate cleanup of 

the site to allow property transfer sooner.  Upon completion of a remedy, the Navy will transfer the property 

to the Town of Riverhead for economic redevelopment.  Groundwater remediation is being considered in 

conjunction with soil remediation alternatives. The effects of each soil remediation alternative on 

groundwater (the eastern plume) will be addressed in the description of soil alternatives.  Groundwater 

monitoring may be a component of the limited action alternatives in consideration.  Additional actions on 

groundwater would largely be to prevent the migration of contamination off property.  MEC has been cleared 

to a minimum of 18 inches bgs but there is a portion of the site to the west that potentially contains MEC in 

surface and subsurface soils.  Table 4-2 identifies potentially applicable technologies and process options 

for addressing contaminated soils and groundwater at Site 2.  The technologies retained after the screening 

for effectiveness, implementability, and cost are combined into remedial alternatives and evaluated further 

in Section 5.  Several technologies were excluded from further consideration because of impracticality, site 

conditions, or COC characteristics.  Specific process options used to implement a remedial action are 

subject to change until the remedial design phase is completed.   

4.2.1 No Action 

No action consists of maintaining the status quo at the site.  As required under CERCLA regulations, the 

No action alternative is carried through the FS to provide a baseline for comparison of alternatives and their 
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effectiveness in mitigating risks posed by site contaminants.  No remedial actions are taken under this 

alternative, and there are no costs associated with this alternative.  There is no reduction in risk through 

exposure control or treatment.  No action would not effectively evaluate contaminant mobility and potential 

migration of contaminated groundwater off property because no monitoring would be performed.   

Effectiveness 

No action would not be effective in meeting the RAOs if the site were used for residential purposes.  The 

RAO for the prevention of human exposure would not be met because there would be no restrictions to 

prevent exposure to contaminated soils, groundwater and MEC.  Contaminated soils could still be removed 

from the site for use, and subsurface soils may still be used as surface soils in the future.  The RAO for the 

minimization of leaching of contaminants would not be met because residual free product (petroleum) does 

not degrade quickly, so xylene contamination could remain for an extended period of time.  The RAO for 

chemical-specific criteria would not be met because concentrations of VOCs in both soils and groundwater 

remain greater than PRGs.  Receptors would not be protected from unacceptable risks associated with 

inhalation or ingestion of VOCs in groundwater because no restrictions would be in place to prevent the 

installation of potable water supply wells.  No current potable water supply wells exist off-property.  The 

Navy recently completed a public water supply extension to replace contaminated off-property wells.  No 

action would not be effective in evaluating either contaminant reduction through natural attenuation or 

contaminant migration off property through groundwater because no monitoring would be performed.  The 

RAO for the prevention of migration of contaminated groundwater off property could not be determined met 

because no monitoring would be conducted.  The RAO to prevent receptors from encountering MEC would 

not be met because there would be no notifications and MEC could be at the surface in some areas or 

subsurface soil containing MEC may still be used as surface soil in the future.  There is no planned future 

industrial use of this site.  

Implementability 

No action would be implemented. 

Cost 

There are no costs associated with no action. 

Conclusion 

No Action is retained to provide a baseline comparison although it would not be effective in meeting RAOs. 
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4.2.2 Institutional Controls 

4.2.2.1 Land Use Controls (LUCs) 

Administrative restrictions would be included through deed restrictions to prevent the installation of public 

water supply wells, construction activities, or other actions to restrict groundwater use and future site 

activities.  Deed restrictions may remain in place while contamination and MEC remains. 

Effectiveness 

Prohibiting future development or otherwise restricting site use would prevent the occurrence of 

unacceptable risks from direct exposure to human receptors with contaminated soil, groundwater, or MEC.  

Deed notifications would reduce the potential risk to human health by limiting ingestion or inhalation of 

contaminated groundwater, or contact with contaminated subsurface soils.  MEC awareness would also be 

included on the deed notification and intrusive activities would be restricted.  However, these restrictions 

would not be as reliable once the property is transferred or in off property areas.  LUCs would restrict the 

potable use of groundwater.  The potential for future vapor intrusion issues would be addressed in deed 

notifications that would specify that future owners would be responsible for addressing vapor intrusion 

through either monitoring or mitigation.  VOC-contaminated groundwater could continue to migrate off 

property.   

Implementability 

LUCs would be readily implementable.  As part of a change of site to private ownership, provisions would 

be incorporated in property transfer documents to insure that LUCs remain in place.  Resources are readily 

available for administrative restrictions. 

Cost 

Costs of LUCs would be low. 

Conclusion 

Deed restrictions will remain in place while contamination and MEC remains, which could be for extended 

periods of time.  LUCs may be combined with other remedial technologies. 

4.2.2.2 Monitoring 

Sampling and analysis of groundwater throughout the area of contamination would be used to evaluate 

whether natural attenuation mechanisms would result in the biodegradation of contaminants, if contaminant 
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migration is occurring from the soil to the groundwater, or whether contaminated groundwater is migrating 

off property. 

Effectiveness 

Monitoring alone would not reduce the toxicity, mobility, or volume of contaminants in the soil and 

groundwater, but rather determine potential reductions in contaminant concentrations through natural 

attenuation.  The RAO for the prevention of human exposure would not be met because there would be no 

restrictions to prevent exposure to contaminated soils or groundwater while contamination attenuates. The 

RAO for the minimization of leaching of contaminants would be met in the long term because residual free 

product (petroleum) does not degrade quickly, so xylene contamination could remain for an extended period 

of time.  The RAO for chemical-specific criteria would be met because concentrations of VOCs in both soils 

and groundwater would eventually attenuate to PRGs.  Although monitoring of groundwater would be 

conducted, VOC-contaminated groundwater could continue to migrate off property.  Restrictions would not 

be in place to address the potential for vapor intrusion issues.  

Implementability 

A sampling and analysis program could be readily implemented.  If additional monitoring wells are installed 

or intrusive work is required to obtain samples, precaution would need to be taken in the areas containing 

MEC. 

Cost 

Capital and O&M costs would be low to moderate, depending on the period of monitoring. 

Conclusion 

Monitoring is retained in combination with other process options for the development of remedial 

alternatives.  Additional monitoring wells are currently proposed to confirm the presence and concentrations 

of TCE. 

4.2.3 In Situ Treatment 

4.2.3.1 Biological – Biosparging 

Air is injected into the subsurface to increase oxygen concentrations to promote aerobic degradation of 

contaminants.  A network of air injection wells would be used to inject air into deep subsurface soils (i.e. 30 

to 35 feet bgs).  Relatively low air flow rates would be used to inject enough oxygen to promote microbial 

activity where indigenous microorganisms degrade organic contaminants found in soil.  This method would 

be coupled with sampling to monitor the progress of remediation.  Biological processes are slow.  
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Effectiveness 

Biosparging has been effective in treating contamination associated with fuels.  The time required to 

remediate this site is dependent upon both soil properties and the amount of contaminated media.  

Biosparging is more effective on sandy and fine-grained soils, like those present at the site.  Residual free 

product (petroleum) does not degrade quickly, so xylene contamination could remain for an extended period 

of time, possibly extending the required period of treatment.  The purpose of supplying added oxygen would 

be to accelerate subsequent biodegradation of remaining contamination.  Monitoring would be conducted 

to determine the effectiveness of treatment.  Biosparging would only target residual contamination in soils, 

and would not treat groundwater contaminated with chlorinated VOCs.  This technology would not address 

the RAO to prevent the migration of groundwater contaminated with chlorinated VOCs off property.  

Additional restrictions would be required to prevent unacceptable risks associated with the inhalation and 

ingestion of VOCs in groundwater.   

Implementability 

Vendors and hardware required for remediation are available.  The design of application systems would 

have to take into account site geology and contaminant depth.  MEC restrictions would have to be 

considered if biosparging is implemented. 

Cost 

Capital and O&M costs for biosparging would be moderate depending on the surface area of contamination, 

which is relatively small (hot spot is approximately 125 feet by 90 feet). 

Conclusion 

Biosparging is retained as a representative process option to be combined with other process options for 

the development of remedial alternatives.  Accelerating cleanup of the site would allow property transfer 

sooner.  This process option could be combined with monitoring to determine effectiveness of treatment.  

4.2.3.2 Biological – Oxygen Releasing Compound (ORC) and Hydrogen Releasing Compound 
(HRC) 

To aid the production of oxygen, an oxygen releasing compound (for example, ORC Advanced® produced 

by Regenesis technologies) can be used.  ORC® is a form of calcium oxy-hydroxide that produces a 

controlled release of molecular oxygen for use in accelerating naturally occurring aerobic contaminant 

biodegradation.  Oxygen is used by bacteria to degrade existing contamination (xylenes as residual free 

product) to benign products including water and carbon dioxide.   
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To aid the production of hydrogen, a hydrogen releasing compound (for example, HRC® produced by 

Regenesis technologies) can be used.  HRC® is a compound that produces a controlled release of hydrogen 

through the degradation of lactic acid.  Lactic acid, in the presence of water, breaks down into carbon 

dioxide, methane and hydrogen.  Chlorinated solvents, for example TCE, will degrade anaerobically through 

a sequential dechlorination process using hydrogen from the degradation of lactic acid.  TCE will eventually 

degrade to less toxic products to produce ethene, as follows: 

C2HCl3 + H2  C2H2Cl2 + HCl (TCE to dichloroethene) 

C2H2Cl2 + H2  C2H3Cl + HCl (dichloroethene to vinyl chloride) 

C2H3Cl + H2  C2H4 + HCl (vinyl chloride to ethene) 

Effectiveness 

Oxygen releasing compounds may be effective in treating residual petroleum contamination, if 

contamination is present at limited concentrations.  Oxygen releasing compounds provide a long-term 

source of oxygen, however, there are other organics present in the soil matrix that would compete for an 

oxygen source.  Other organics must be accounted for in calculating the amount of reagent required, and 

make a significant difference in the overall effectiveness in degrading the contaminants present.  Xylene 

contamination is present from a smear zone of petroleum matrix (measured as TPH).  Significant 

concentrations of TPH are expected to be present.  TPH consists of long-chain carbon compounds and are 

persistent, taking significant periods of time to degrade.  Large amounts of an oxygen releasing compound 

would be required to treat xylene contamination under current matrix conditions (see Appendix A for an 

estimation of the amount of reagent required).  ORC® is considered a less flexible technology when 

compared with biosparging.  Hydrogen releasing compounds are effective in treating chlorinated VOCs, 

such as TCE, found at the site.  The effectiveness of using a hydrogen releasing compound in treating 

residual contamination is also dependent on matrix conditions.  Biological processes are considered slow.  

The purpose of reagent use is to accelerate biological processes and allow for property transfer sooner. 

Implementability 

Vendors are available for both chemicals.  ORC® would be injected into deep soil (12 to 20 feet bgs) and 

HRC® would be injected into groundwater (20 to 40 feet bgs) to create a biobarrier to target higher 

concentration areas of chlorinated VOCs.  A hydrogen releasing compound could be injected as a slurry-

phase mixture.  In addition, based on the type of material found, either a hydrogen releasing compound 

(chlorinated solvents) or an oxygen releasing compound (petroleum) could be applied to treat additional 

potential source areas (e.g., residual drums) identified during the MEC removal actions.  Limited treatment 

in areas where leaking drums have been removed or if additional drums are encountered, limited treatment 
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in these areas could be conducted.  MEC restrictions would have to be considered if ORC or HRC treatment 

is applied. 

Cost    

Costs for this technology are moderate to high, and increase depending on the amount of reagent required.  

The amount of oxygen releasing compound required to degrade residual petroleum contamination at the 

site is the driver of cost for this technology (see Appendix B for a preliminary estimate).   

Conclusion 

HRC® was retained as a representative process option to be combined with other process options for the 

development of remedial alternatives.  Accelerating cleanup of the site would allow property transfer sooner.  

This process option could be combined with monitoring to determine effectiveness of treatment.  Use of an 

oxygen releasing compound for source area treatment was not retained due to the amount of reagent 

required and subsequent cost associated with this technology (see Appendix A).  Additional treatment of 

residual contaminant sources (e.g., leaking drums) identified in the MEC investigation with either ORC® or 

HRC® is retained due to the limited reagent used. 

4.2.3.3 Physical - Air Sparging 

Air sparging involves the injection of pressurized air below the water table, aerating the water.  VOCs 

transfer from groundwater to the air.  Based on concentration and mass loading, contaminated vapors can 

either disperse into the atmosphere, or be removed from the subsurface and be treated using a soil vapor 

extraction (SVE) treatment system.   

Effectiveness 

This technology is considered effective in treating chlorinated VOCs, such as TCE.  The duration of air 

sparging is dependent on contaminant concentrations, site hydrogeology, and volatility of site 

contaminants.  The purpose of air sparging would be to prevent migration of contaminated groundwater 

beyond the NWIRP property line.   

Implementability 

Vendors for this technology are readily available.  The areas of highest residual contamination are stratified 

in groundwater at a depth of approximately 21 to 35 feet bgs and the air is generally injected 10 to 20 feet 

below the bottom of the contamination.  The pressure required for sparging is based primarily on the depth 

below the water table that air is to be injected.  This alternative could be combined with monitoring to 

determine effectiveness of treatment.  
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Cost 

Costs for this technology are moderate and are dependent upon contaminant concentrations, the number 

of wells required, and whether additional off-gas treatment is required.   

Conclusion 

Air sparging is retained as a process option to be combined with other remedial alternatives as a contingent 

treatment option to address the possible migration of contaminated groundwater off property.  

4.2.4 Solids Removal  

Excavation would address subsurface contaminated soil and / or MEC.  Contaminated soil is removed and 

transported to a permitted off-site treatment and/or disposal facility.  Soils potentially containing MEC is 

removed, screened and cleared for MEC, and reused as backfill.  Excavation can be performed by a variety 

of equipment.  Specialized excavation equipment is required for deeper excavations and a screener would 

be required for MEC removal.  Shielding, to protect against potential explosion, would need to be installed 

on equipment operating in the MEC area.  The logistics of the excavation must take into account the 

available space for operating the equipment, loading and unloading to transport the removed material, 

location of the site, etc.  Factors that affect excavation design include the type of material to be removed, 

the load-bearing capacity of the ground surrounding the removal area, the depth and areal extent of the 

removal, and the elevation of the groundwater table.  Depending upon the depth of the excavation and to 

maintain stability of the sidewalls, shoring of the walls may be required for the removal of contaminated 

soil.  Once the excavation is completed, the location would be filled and graded with clean fill material, 

treated soils, or soils that can be reused in the excavation.   

Effectiveness 

Excavation is a well-proven and effective method of removing contaminated material and MEC from a site.  

Properly designed excavation would remove all of the contaminated soil in a relatively short time.   

Sampling is typically required to verify the effectiveness of the removal action.  Soil samples would be 

collected from the sidewalls and from the bottom of the excavation to determine when clean soils are 

reached.  These samples would be analyzed for COCs to ensure that the remaining soil is not contaminated 

at unacceptable levels.  For MEC, soils at the bottom would have to be screened by a schonstedt to evaluate 

whether metal debris that could potentially be MEC has been removed. 
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Implementability 

Contaminated soils found at the site would be amenable to excavation; however, implementation would be 

complicated because the water table is relatively shallow and a significant portion of the soils to be 

excavated are saturated.  Contaminated soils are found from approximately 12 to 20 feet bgs, with the 

water table ranging from 15 to 20 feet bgs in the area of the contaminated soil.  There are no structures in 

the vicinity of the excavation that would need to be stabilized; however monitoring well FT-MW02S would 

need to be relocated.  Because the depth of contamination is only approximately 20 feet bgs, shoring of the 

sidewalls should not be required (sidewalls would be sloped).  The majority of the excavation is located 

with in the 2008/2009 excavation, which contains MEC-free fill material.  If sloping of the sidewalls extend 

outside of this boundary, MEC will need to considered during the planning process.  Site-specific health 

and safety procedures and Occupational Safety and Health Act (OSHA) regulations would have to be 

complied with to ensure that the exposure of workers to COCs and MEC is minimized.  This would include 

the wearing of personal protective equipment (PPE) and the use of MEC Technicians.  Shielding may be 

required for equipment.   The excavation depth extends below the water table, and removal of saturated 

soil will be difficult. 

Soils containing MEC at the site would be amenable to excavation, however, a large volume (approximately 

100,000 cubic yards) would have to be removed.  Based on DGM surveys, approximately 10.5 acres would 

have to be excavated and screened.  Native soils were encountered at 1 to 5 feet bgs during the 2008 / 

2009 excavation.  Otherwise the depth to native soils throughout the remaining portion of the site is 

unknown.  Native soils could be shallower or deeper depending on historic activities (i.e. installation of burn 

pits). 

Cost 

Cost of excavation of contaminated soils would be significant due to excavating soil below the water table.  

Cost of excavation of soils containing MEC would be significant due to the volume.   

Conclusion 

Although the costs and technical issues for a complete excavation would be significant, excavation is 

retained for the development of remedial alternatives for evaluation of achieving an Unrestricted 

Use/Unlimited Exposure scenario in a relatively short time period. 

4.2.5 Disposal/Reuse 

Based on the presence of contamination, excavated soils will be disposed off-site or used to backfill the 

excavation.  Off-site landfilling consists of transporting the excavated soil to an off-site treatment, storage, 

and disposal (TSD) facility.  Wastes are expected to be non-hazardous, and may be disposed in a RCRA 

 4-10 



 

Subtitle D (solid waste) landfill or reused (e.g., asphalt plant).  Soil that is excavated from the MEC would 

be screened, cleared of MEC, and reused.   

Effectiveness 

This technology can be an effective disposal or reuse option for contaminated soil.  Off-site landfills are 

permitted because they meet specific requirements of design and operation, which ensures the 

effectiveness of these facilities.  Soils that do not contain contamination (e.g., excavated soil less than 12 

feet bgs or MEC cleared soil) may be used as backfill. Soils removed to gain access to contamination would 

be sampled prior to being used as fill material to ensure that residual contamination does not remain or 

perpetuate continuing risks to receptors.   

Implementability 

Landfilling or reuse would be easily implementable.  Facilities and services are readily available.  Disposal 

in a landfill may require the removal of free liquids; therefore water from saturated soils would likely need 

to be removed.  A waste profile would have to be prepared, which include contaminant concentrations and 

their leachability.  If soils are used as backfill, they would need to be tested prior to their use to ensure 

contamination does not remain.   

Cost 

Cost of landfilling would be moderate.  If soils can be reused as backfill, this would reduce costs. 

Conclusion 

Landfilling and reuse is retained in combination with the excavation process option for the development of 

remedial alternatives. 

4.3 SELECTION OF REPRESENTATIVE PROCESS OPTIONS 

The following technologies are retained for the development of soil, groundwater, and MEC remedial 

alternatives: 

• No Action 

• LUCs and Monitoring 

• Containment 

• Hydrogen Releasing Compound (HRC) 

• Biosparging  

• Air Sparging 
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• Excavation 

• Disposal/Reuse 

Table 4-3 presents a summary of the retained remedial technologies that will be developed into alternatives 

in Section 5.0.  As noted previously, this FS/CMS is focused on the treatment of soil, with both active and 

contingent treatment of groundwater.  Also, contaminant reduction in groundwater can occur through 

natural attenuation, and monitoring will be an associated component with action alternatives to determine 

the effectiveness of that alternative.  A second alternative will need to be selected to address MEC.  MEC 

awareness will be need to be considered when implementing remedial technologies for soil and 

groundwater. 
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5.0  DEVELOPMENT AND EVALUATION OF REMEDIAL ALTERNATIVES 

This section presents a development and description of remedial alternatives for management or treatment 

of COCs in soil and groundwater as well as MEC at Site 2.  In addition, the alternatives are evaluated using 

the RCRA guidance and the additional criteria as identified under CERCLA.  The remedial alternatives are 

developed by assembling technologies and representative process options after the initial screening 

process (Section 4.0), considering the nature of the COCs, concentrations, and site hydrogeologic 

conditions.  Table 5-1 provides additional details on the analysis factors and considerations of each 

alternative. 

5.1 EVALUATION CRITERIA 

Under RCRA guidance, the remedial alternatives are evaluated according to their ability to meet the 

following performance standards or balancing factors: 

Performance Standard 1 – Attain Media Cleanup Standards 

This standard identifies whether the PRGs would be obtained and provides estimates for the time to achieve 

the PRGs.  This criterion also evaluates steps that would be taken to control risks until the PRGs are 

obtained.   

Performance Standard 2 – Control the Sources of Releases 

This standard provides a discussion of measures that would be taken to control or eliminate continuing 

sources of contamination and steps that would be taken to control migration or leaching of contaminants.   

Performance Standard 3 – Protect Human Health and the Environment 

This performance standard describes how each alternative provides and maintains adequate protection of 

human health and the environment.  Alternatives are assessed to determine whether they can adequately 

protect human health and the environment from unacceptable risks posed by COCs present at the site, in 

both the short and long-term.  This criterion is also used to evaluate how risks would be eliminated, reduced, 

or controlled through treatment, engineering, institutional controls, or other remedial activities.   

Performance Standard 4 – Comply with Standards for Management of Wastes 

This standard describes how specific waste management activities are conducted in compliance with state 

and federal regulations.   

Balancing Factor 1 – Long-term Reliability and Effectiveness 
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This balancing factor addresses the long-term effectiveness and permanence of maintaining the protection 

of human health and the environment after implementing the remedial action imposed by the alternative.  

The primary components of this criterion are the magnitude of residual risk remaining at the site after 

remedial objectives have been met, and the extent and effectiveness of controls that might be required to 

manage the risk posed by treatment residuals and/or untreated wastes.  This criterion addresses how failure 

of a technology would immediately impact receptors.  

Balancing Factor 2 - Reduction in the Toxicity, Mobility, or Volume of Wastes through Treatment 

This balancing factor addresses the anticipated performance of the alternative’s treatment technologies in 

permanently and significantly reducing toxicity, mobility, and/or volume of hazardous materials at the site.  

This criteria quantifies the amount of hazardous material treated, the scope of actions taken to mitigate 

risks, and risks associated with treatment and remaining residuals. 

Balancing Factor 3 – Short-term Effectiveness 

This balancing factor considers the effect of each alternative on the protection of human health and the 

environment during remedial action construction and implementation.   

Balancing Factor 4 – Implementability 

This balancing factor evaluates the technical feasibility and administrative feasibility (i.e., the ease or 

difficulty) of implementing each alternative and the availability of required services and materials during its 

implementation.   

Balancing Factor 5 – Cost 

This balancing factor evaluates the cost of implementing each alternative.  The cost of an alternative 

encompasses all engineering, construction, and long-term future (e.g., O&M) costs incurred over the life of 

the project.  The cost of each alternative is to be developed with an expected accuracy range of minus 30 

to plus 50 percent (USEPA, 1988). 

These estimates were based on similar project experience, industry knowledge, and cost estimating 

references, as well as information provided by vendors, subcontractors, and regulators.  However, these 

cost estimates were used to compare the alternatives.  The costs of the remedial alternatives are compared 

using the estimated present value (PV) of the capital and long-term costs (e.g., O&M) of the alternative in 

current year (2016) dollars.  The PV allows costs for remedial alternatives to be compared by discounting 

all costs to the year that the alternative is implemented. 

Balancing Factor 6 – State and Community Acceptance 
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This balancing factor addresses the acceptability of the remedial alternatives to the community.  As with 

regulatory acceptance, community concerns will be used to evaluate each remedy in this FS/CMS.  

Consistent with RCRA and the NCP, public comments will be solicited on the selected alternative presented 

in the Proposed Plan and Statement of Basis.  Comments will be addressed in the ROD and Permit 

Modification, and will be considered in the selection of the remedy.  Regulatory agencies (i.e., NYSDEC) 

will review this FS/CMS and provide comments and input as appropriate. 

In addition, under CERCLA guidance, the remedial alternatives are evaluated using criteria similar to RCRA 

criteria (see Table 5-1).  In particular, other NCP criteria are considered, including compliance with ARARs. 

Other information, such as advisories, criteria, or guidance, are considered where appropriate during the 

ARARs analysis.  Potential action-, location-, and chemical-specific Federal and State ARARs for the 

alternatives presented in this FS/CMS are summarized in Section 3.2.   

The remedial alternatives developed and discussed in this section are as follows: 

Soil and Groundwater Alternatives 

• Alternative 1 - No Action 

• Alternative 2A – LUCs and Monitoring 

• Alternative 2B - LUCs, Monitoring, and Treatment of Additional Source Areas 

• Alternative 3 - LUCs, Monitoring, Treatment of Additional Source Areas, and HRC-Based Bio 

Barrier for the Western (TCE) Plume 

• Alternative 4A - LUCs, Monitoring, Treatment of Additional Source Areas, and Biosparging of 

Residual Petroleum Contaminated Soil 

• Alternative 4B - LUCs, Monitoring, Treatment of Additional Source Areas, Biosparging of Residual 

Petroleum-Contaminated Soil, and Air Sparging at the Property Line 

• Alternative 5 - LUCs, Monitoring, Treatment of Additional Source Areas, Excavation and Offsite 

Disposal of Residual Petroleum-Contaminated Soil, and Air Sparging at the Property Line 

MEC Alternatives 

• Alternative 6 – Surface Clearance of Potential Residual MEC, Stabilization, and LUCs 

• Alternative 7 – Excavation and Screening of Potential Residual MEC, and Reuse of Soil 

In order for the remedy to be protective, soil and groundwater Alternatives 2 through 5 need to be paired 

with a MEC Alternative (Alternative 6 or 7).  Because Soil and Groundwater Alternatives deal primarily with 

media below approximately 6 feet bgs, whereas the MEC Alternatives deal with media above approximately 

6 feet bgs, except for remediation worker safety, there is little interaction between the Alternatives to be 

combined. 
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5.2 DEVELOPMENT AND EVALUATION OF REMEDIAL ALTERNATIVES FOR SOILS 

5.2.1 Alternative 1 - No Action 

Development 

The No Action alternative is required under CERCLA to be evaluated as a baseline for other alternatives.   

The No Action alternative does not include institutional controls or remedial activities to identify or minimize 

risk to public health or the environment.  Additionally, the No Action alternative does not include a monitoring 

program or five-year reviews. 

Detailed Analysis of Alternative 

Attain Media Cleanup Standards: 

Although Alternative 1 would eventually achieve the PRGs, which were established to be protective of 

human health and the environment, there would not be any monitoring in place to establish when or where 

the PRGs would be achieved.  With a potential continuing source (e.g. leaking drums), PRGs would not be 

obtained for 30 or more years (see Appendix A for approximate travel times).  

Source Control: Alternative 1 would not implement any additional source control.  Past source control 

activities have consisted of drum removal, free product recovery, air sparging and soil vapor extraction, 

removal of PCB and petroleum-contaminated soil, and MEC removal to a minimum of 18 inches bgs.   

Protect Human Health and the Environment: Alternative 1 would not be protective of human health or 

the environment since no action is being taken to reduce site contamination or exposure routes.  Although 

no current risks have been identified, in the future, potential residents, either on-property or off-property, 

can be exposed to contaminants in groundwater.  The exposure pathways would consist of ingestion and/or 

vapor intrusion.  Several VOCs, including xylene, TCE, 1,4-dichlorobenzene, chloroform, ethylbenzene, 

and vinyl chloride represent groundwater COCs.  Xylene, TCE, TCA, and DCA are also present in 

groundwater at concentrations greater than MCLs.  In addition, xylenes in site soils can leach to 

groundwater and represent a continuing source of groundwater contamination and xylene-contaminated 

soil, if excavated and improperly used, could represent a threat to ecological receptors. 

Over time, the xylene concentrations in soil would decrease through biodegradation and groundwater COCs 

would attenuate.  However, in the short-term the residual petroleum smear zone containing xylenes could 

continue to impact groundwater.  Residual free product (petroleum) does not degrade quickly, so xylene 

contamination could remain for an extended period of time.  Groundwater in this area is classified as a sole-

source aquifer (GA), for use as a potable water supply.  No current potable water supply wells exist off 
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property but there would be no procedures in place to prevent or monitor the future placement of wells and 

there would be no notices or other actions in place to prevent exposure to possible contaminated 

groundwater or soils.   

MEC would remain in place and there would be no notices or other actions to restrict access to the Site.  A 

portion of the Site has been cleared to a minimum of 18 inches bgs but there would be no restrictions on 

intrusive work that could expose subsurface soils potentially containing MEC.  The western portion of the 

site may contain MEC in surface soil but has not been fully investigated.  Access is limited because the 

area is heavily wooded but a casual receptor could come in contact with surface soils potentially containing 

MEC. 

Waste Management Standards:  There are no actions to be implemented under this alternative, therefore 

no wastes would be generated.   

Long-term Reliability and Effectiveness: Alternative 1 would eventually be effective for contaminated 

soil and groundwater in the long term but would not be for MEC.  Contaminated soils and groundwater 

would slowly attenuate to PRGs due to natural biodegradation and dilution mechanisms.  However, there 

would be no controls in place to monitor any potential effects to human health or the environment.  Although 

no actions are being taken to accelerate cleanup of soils or groundwater, the timing of this compliance 

would be uncertain.  MEC would remain in place if no action is taken.   

Reduction of Toxicity, Mobility and Volume Through Treatment: There would be no reduction of 

toxicity, mobility, or volume through treatment under this alternative.  The xylenes in soils and VOCs in 

groundwater would degrade through natural in situ biological activities.  MEC would remain in place. 

Short-term Effectiveness: For soil and groundwater, there would be no risk to human health or the 

community during implementation of this alternative.  Due to the depth of contamination, the future potential 

risk to human health is largely through ingestion of contaminated groundwater and vapor intrusion.  

Contaminated soils could continue to leach to groundwater and potentially impact local groundwater quality 

and potable water supplies and if improperly managed, could result in a potential risk to ecological 

receptors.  Although there are no plans currently identified, this property is targeted for transfer and 

economical redevelopment and the contaminated soil could be excavated and used as common fill material.   

If there is no continuing source of VOC-contaminated groundwater, then cleanup levels are estimated to 

be achieved in approximately 30 years.  A continuing source of VOC-contaminated groundwater would 

extend the time required to achieve these levels.  For cost estimates, a 30-year time period is used.  

For MEC, there would be risk to human health and the community during the implementation of this 

alternative.  Soils potentially containing MEC could be excavated and used as common fill material.  MEC 

could also be encountered in surface soils or brought to the surface if trees were cleared and grubbed. 
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Implementability:  Because no actions are being conducted, this alterative would be technically easy to 

implement.   

Cost:  There are no costs associated with Alternative 1.   

Compliance with ARARs:  Alternative 1 would not comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

The location-specific ARAR for this alternative is the sole-source drinking water aquifer requirements (40 

CFR 149.3).  Compliance with the location-specific ARARs is dependent on achieving the chemical-specific 

ARARS.  There are no action-specific ARARs for this alternative.     

5.2.2 Alternative 2A – LUCs and Monitoring 

This Alternative consists of LUCs and monitoring of groundwater.  Alternative 6 or 7 would also need to be 

selected to address potential residual MEC. 

Development 

LUCs for soil and groundwater and monitoring are included in Alternative 2A as a stand-alone remedial 

action, but are also a component of Alternatives 2B through 5.  LUCs would be used to prevent exposure 

to site contaminants until the PRGs are achieved.  The LUCs would consist of restricting on-property 

activities, including use of contaminated soil and groundwater, and monitoring of off-property areas to 

ensure there are no impacts to receptors.  If necessary, LUCs would notify property owners of residual 

contamination in groundwater and potential vapor intrusion.  Groundwater monitoring would be conducted 

to evaluate contaminant migration and cleanup, and the potential need to take additional actions.  The 

groundwater monitoring results and the LUCs would be evaluated on an annual basis and then detailed 

during the five-year review.  

The groundwater monitoring would be used to evaluate natural processes that result in decreasing 

contaminant concentrations with time and/or distance from the source.  The most common destructive 

mechanism for xylenes, TCE, TCA, and DCA is biodegradation.  Xylenes are generally biodegradable under 

aerobic conditions, whereas TCE is biodegradable under anaerobic conditions.  Xylene and TCE are 

suspected to be (or were) present in a smear zone of residual petroleum product identified in the 

southeastern portion of the site.  This source would slowly release xylenes and TCE, and biological 

degradation of xylenes would subsequently allow the formation of local anaerobic conditions.  Although 

residual petroleum product can result in a long-term, low-level threat to groundwater, it can also facilitate 

degradation of TCE.  However, natural mechanisms such as precipitation, infiltration, and diffusion result 
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in a relatively low rate of oxygen transfer to the petroleum product that would promote degradation of this 

material and xylenes.     

A similar source of TCE has not been identified in the western portion of the site.  However, there is 

evidence of a continuing or a periodic long-term source.  For example, TCE was detected at 51 µg/L in 

August 1994 in the debris area and at 49 µg/L in October 2011 at a location downgradient of the debris 

area (Figure 2-4).  The concern of a continuing source is further supported by the presence of a similar 

6,000-foot long plume from Site 2 to Donahue Pond (Peconic River), generally containing TCE at 

concentrations less than 25 µg/L.  Several shallow buried drums that contained wastes were removed from 

this area in 2012 and 2014, but none contained TCE (Figure 2-2). 

The monitoring well network for Alternative 2A (and Alternatives 2B to 5) would consist of 16 on-property 

wells (Figure 5-1A) and 9 off-property wells (Figure 5-1B).  For costing purposes, with the exception of two 

additional wells on property (FT-MW11 and FT-MW12) needed to better evaluate groundwater 

downgradient of the eastern plume, the existing monitoring well network is assumed to be adequate (Figure 

2-7). 

Under Alternative 2A, groundwater monitoring is estimated to continue for 8 years for the eastern plume 

(xylenes and TCE) and more than 30 years for the western plume (TCE).  The estimate for the eastern 

plume assumes that the xylenes and TCE in the residual soil hotspot area have been effectively depleted 

by past remedial activities, and the estimate for the western plume is dependent on the presence of a 

continuing source.  In 2014 and 2015, drums were encountered and removed in this area.  Annual 

monitoring indicates that there has been a release from the removals.  Residual contamination would be 

evaluated through monitoring. 

For the western plume, the minimum time required to achieve the PRG cleanup levels in groundwater is 

dependent on the rate of in situ biodegradation, the uniformity of groundwater flow and diffusion, and the 

contaminant adsorption on soil.  The downgradient aquifer is generally low in organics that would adsorb 

TCE and promote biodegradation; and therefore, the attenuation rate for TCE at this site will be mostly 

controlled by groundwater seepage velocities and the uniformity of groundwater flow.  The calculated 

groundwater seepage velocities at the Site vary from 344 to 715 feet per year (Appendix A).  Based on 

these values, the estimated travel time from the debris area to the property line is approximately 2 years 

and from the property line to the Peconic River (Donahue Pond) is approximately 13 years (a total of 15 

years).  Based on a combination of the site-specific factors, but assuming that there is no continuing source 

of TCE, it is assumed that two pore volumes (30 years) will be required for the existing groundwater plume 

to attenuate.  If a continuing source of TCE contamination is present, then more than 30 years would be 

required.   
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Detailed Analysis of Alternatives 

Attain Media Cleanup Standards:  In the short term, Alternative 2A would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other COCs in soil and groundwater would occur.  Monitoring would be used to identify 

attenuation and migration.  LUCs would be used to provide notice of residual contamination and identify 

environmental restrictions (e.g., potable groundwater use and removal of site soils).   

Because of past remedial actions and the relatively low residual concentrations in the xylene-contaminated 

soil and eastern plume, this area is anticipated to achieve the PRGs within approximately 8 years.  For the 

western plume, the time required to achieve the PRGs is dependent on the presence of a continuing source 

of TCE in the debris area.  Without action to prevent further releases (e.g., debris removal), achieving PRGs 

is anticipated to require more than 30 years for the on- and off-property plumes.   

Source Control:  Alternative 2A would not implement any additional source control.  Past source control 

activities have consisted of drum removal, free product recovery, air sparging and soil vapor extraction, and 

removal of petroleum-contaminated soil. Residual contamination would be evaluated through monitoring.     

Protect Human Health and the Environment:  Alternative 2A is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 

restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 

and TCE- contaminated groundwater would attenuate, although slowly.  Monitoring would be used to track 

contaminant migration and attenuation, and if necessary, identify the need for additional action.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as provide restrictions for use of contaminated soil and 

potential for vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the 

LUCs and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred 

to the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions.   

Waste Management Standards:  During groundwater sampling wastes would be generated.  These 

materials would be containerized, characterized, and disposed off-site.  Based on recent IDW management 

activity, none of these materials would be classified as RCRA hazardous wastes. 

 

Long-term Reliability and Effectiveness:  Alternative 2A would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 
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of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    

Reduction of Toxicity, Mobility and Volume Through Treatment:  There would be no reduction of 

toxicity, mobility, or volume through treatment under this alternative.  Residual soil and groundwater 

contamination would degrade through natural attenuation mechanisms.   Low-volume, non-hazardous 

groundwater purge water wastes would be generated during implementation of this remedy.  

Short-Term Effectiveness:  For Alternative 2A, activities are limited to administrative actions and 

groundwater monitoring activities, therefore there would be no significant risk to human health or the 

community during implementation of this alternative.  Compliance with the RAOs would initially be achieved 

upon implementation of the LUCs and ultimately through attenuation processes.  Potential exposure to 

contaminated groundwater could occur during sampling, but exposure would be controlled by wearing 

appropriate PPE.  Although no actions are being taken to accelerate cleanup of site soils and groundwater 

in Alternative 2A, the cleanup levels would ultimately be achieved.    

If there is no continuing source of VOC-contaminated groundwater, then cleanup levels are estimated to 

be achieved in approximately 30 years.  A continuing source of VOC-contaminated groundwater would 

extend the time required to achieve these levels.   For the cost estimates, a 30-year time period is used.  

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.      

Cost:  The estimated cost associated with Alternative 2A is as follows.   

Capital Cost:  $75,000 

O&M:   $22,000 per year, over 30 years (Monitoring On-Property Western Plume) 

   $42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

   $25,000 per year, over 8 years (Monitoring Eastern Plume)  

$30,000 every five years, over 30 years (Five-Year Review and LUCs) 

Present Value:  $2,000,000 (30 years) 

 

Compliance with ARARs:  Alternative 2A would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  
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Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3) and management of inactive hazardous waste disposal sites (6 NYCRR 375 Parts 1.1 to 1.12).  

Compliance with the location-specific ARARs is dependent on achieving the chemical-specific ARARs.  

There are no action-specific ARARs for this alternative. 

5.2.3 Alternative 2B – LUCs, Monitoring, and Treatment of Additional Source Areas 

This Alternative consists of LUCs and monitoring as described in Alternative 2A.  It also includes the 

treatment of additional source areas such as underlying soils where there is evidence of a release of 

petroleum or chlorinated solvents.  Alternative 6 or 7 would also need to be selected to address potential 

residual MEC. 

Development 

LUCs and monitoring, as described in Alternative 2A, are included in Alternative 2B.  LUCs would be used 

to prevent exposure to site contaminants until the PRGs are achieved.  The LUCs would consist of 

restricting on-property activities, including use of contaminated soil and groundwater, and monitoring of off-

property areas and if necessary, notify property owners of residual contamination.  Groundwater monitoring 

would be conducted to evaluate contaminant migration and cleanup, and the potential need to take 

additional actions.  The groundwater monitoring results and the LUCs would be evaluated on an annual 

basis and then detailed during the five-year review.    

The groundwater monitoring would be used to evaluate natural processes that result in decreasing 

contaminant concentrations with time and/or distance from the source.  The most common destructive 

mechanism for xylenes and TCE is biodegradation.  Xylenes are generally biodegradable under aerobic 

conditions, whereas TCE is biodegradable under anaerobic conditions.  Xylenes and TCE are suspected 

to be (or were) present in a smear zone of residual petroleum product identified in the southeastern portion 

of the site.   This source would slowly release xylenes and TCE, and biodegradation of xylenes would 

subsequently allow the formation of local anaerobic conditions.  Although the residual petroleum product 

can result in a long-term, low-level threat to groundwater, it can also facilitate degradation of TCE.   

However, natural mechanisms such as precipitation, infiltration, and diffusion result in a relatively low rate 

of oxygen transfer to the petroleum product that would promote degradation of this material and xylenes.     

A similar source of TCE has not been identified in the western portion of the site.  However, there is 

evidence of a continuing or a periodic long-term source.  For example, TCE was detected at 51 µg/L in 

August 1994 in the debris area and at 49 µg/L in October 2011 at a location downgradient of the debris 

area.  The concern of a continuing source is further supported by the presence of a similar 6,000-foot long 

plume from Site 2 to Donahue Pond (Peconic River), generally containing TCE at concentrations less than 

25 µg/L.   
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Several shallow buried drums that contained wastes were removed from this area in 2012 and 2014, but 

none contained TCE.  Deeper soils were noted to contain debris, but have not yet been addressed.  

Alternative 2B would allow selective treatment of underlying soils in areas where there is evidence of a 

release of petroleum (using an ORC) or chlorinated solvent (using an HRC).  This treatment would be used 

to promote biodegradation of residual contaminants in the soil and groundwater. 

The monitoring well network for Alternative 2B would consist of 16 on-property wells (Figure 5-1A) and 9 

off-property wells (Figure 5-1B).  For costing purposes, with the exception of two additional wells on property 

(FT-MW11 and FT-MW12) to needed to better evaluate groundwater downgradient of the eastern plume, 

the existing monitoring well network is assumed to be adequate (Figure 2-4).   

Under Alternative 2B, groundwater monitoring is estimated to continue for 8 years for the eastern plume 

(xylenes and TCE) and more than 30 years for the western plume.  The estimate for the eastern plume 

assumes that the xylenes and TCE in the residual soil hotspot area have been effectively depleted by past 

remedial activities, and the estimate for the western plume is dependent on the presence of a continuing 

source. 

For the western plume, the minimum time required to achieve the PRG cleanup levels in groundwater is 

dependent on the rate of in situ biodegradation, the uniformity of groundwater flow and diffusion, and the 

contaminant adsorption on soil.  The downgradient aquifer is generally low in organics that would adsorb 

TCE and promote biodegradation; and therefore, the attenuation rate for TCE at this site will be mostly 

controlled by groundwater seepage velocities and the uniformity of groundwater flow.  The calculated 

groundwater seepage velocities at the Site vary from 344 to 715 feet per year.  Based on these values, the 

estimated travel time from the debris area to the property line is approximately 2 years and from the property 

line to the Peconic River (Donahue Pond) is approximately 13 years (a total of 15 years).  Based on a 

combination of the site-specific factors, but assuming that there is no continuing source of TCE, it is 

assumed that two pore volumes (30 years) will be required for the existing groundwater plume to attenuate.   

The application of ORC and/or HRC would accelerate the cleanup of the on-property groundwater and 

therefore the off-property groundwater.     

Detailed Analysis of Alternatives 

Attain Media Cleanup Standards:  In the short term, Alternative 2B would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other potential COCs in soil and groundwater would occur.  Monitoring would be used 

to identify attenuation and migration.  LUCs would be used to provide notice of residual contamination and 

identify environmental restrictions (e.g., potable groundwater use and removal of site soils).   
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Because of past remedial actions and the relatively low residual concentrations in the xylene-contaminated 

soil and eastern plume, this area is anticipated to achieve the PRGs within approximately 8 years.  For the 

western plume, the time required to achieve the PRGs is dependent on the presence of a continuing source 

of TCE in the debris area.  Debris removal and targeted treatment of potential releases in the debris area 

would be expected to reduce the compliance time to approximately 30 years.   

Source Control:  Alternative 2B would include additional source area control, if additional potential source 

areas are identified during debris removal.  In addition, past source control activities have consisted of drum 

removal, free product recovery, air sparging and soil vapor extraction, and removal of petroleum-

contaminated soil. Residual contamination would be evaluated through monitoring.     

Protect Human Health and the Environment:  Alternative 2B is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 

restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 

and TCE- contaminated groundwater would attenuate, although slowly.  In addition, if additional sources of 

contaminated groundwater are identified, they would be treated to reduce potential future groundwater 

impacts.  Monitoring would be used to track contaminant migration and attenuation, and if necessary, 

identify the need for additional action.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as, provide restrictions for use of contaminated soil and 

potential for vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the 

LUCs and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred 

to the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions.   

Waste Management Standards:  During groundwater sampling wastes would be generated.  These 

materials would be containerized, characterized, and disposed off-site.  Based on recent IDW management 

activity, none of these materials would be classified as RCRA hazardous wastes. 

 

Long-term Reliability and Effectiveness:  Alternative 2B would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 

of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    
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Reduction of Toxicity, Mobility and Volume:  If present, residual contaminated soil would be treated with 

an ORC or HRC.  Other soil and groundwater contamination would degrade through natural attenuation 

mechanisms.   Low-volume, non-hazardous groundwater purge water wastes would be generated during 

implementation of this remedy.  

Short-Term Effectiveness:  For Alternative 2B, activities would consist of administrative actions and 

groundwater monitoring activities, and if residual contaminated soils are present, application of an HRC or 

ORC.  A significant risk to human health or the community during implementation of this alternative would 

not be expected.  Potential exposure to contaminated groundwater could occur during sampling, but 

exposure would be controlled by wearing appropriate PPE.  Compliance with the RAOs would initially be 

achieved upon implementation of the LUCs and ultimately through attenuation processes.  The application 

of ORC/HRC is expected to accelerate site cleanup.  The cleanup levels are estimated to be achieved in 

approximately 30 years.     

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.  

Vendors and equipment are readily available to provide reagent for the potential treatment of residual soil 

contamination in the debris area.       

Cost:  The estimated cost associated with Alternative 2B is as follows.   

Capital Cost:  $140,000 

O&M:   $22,000 per year, over 9 years (Monitoring On-Property Western Plume) 

   $42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

   $25,000 per year, over 8 years (Monitoring Eastern Plume)  

$30,000 every five years, over 30 years (Five-Year Review and LUCs)  

Present Value:  $1,700,000 (30 years) 

 

Compliance with ARARs:  Alternative 2B would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3) and management of inactive hazardous waste disposal sites (6 NYCRR 375 Parts 1.1 to 1.12).  

Compliance with the location-specific ARARs is dependent on achieving the chemical-specific ARARs.  

There are no action-specific ARARs for this alternative. 
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5.2.4 Alternative 3 – LUCs, Monitoring, Treatment of Addition Source Areas, and HRC-Based 
Bio Barrier for the Western (TCE) Plume 

This Alternative consists of LUCs, Monitoring, and Treatment of Additional Source Areas as described in 

Alternative 2B.  It also includes the installation and operation of a Bio Barrier to treat TCE-contaminated 

groundwater originating in the debris area in the western portion of Site 2.  Alternative 6 or 7 would also 

need to be selected to address potential residual MEC.  

Development 

The development of LUCs and monitoring for Alternative 3 would be the same as described under 

Alternative 2B and would also include the source area application of HRC and/or ORC to address the 

possibility that a continuing source of TCE or petroleum is present in the debris area.  However, as 

described below, a Bio Barrier would be used to treat TCE-contaminated groundwater migrating off property 

and would have an effect on monitoring and cleanup times. 

Alternative 3 consists of forming a Bio Barrier downgradient of the debris area in the western portion of Site 

2 (Figure 5-2A).  The Bio Barrier would be formed by injecting a mixture of a hydrogen releasing compound 

(e.g., HRC® produced by Regenesis Technologies) into groundwater (approximately 20 to 40 feet bgs) to 

treat TCE-contaminated groundwater flowing through a cross section of groundwater plume.  The 

degradation of hydrogen releasing compound results in a controlled release of lactic acid, which is 

metabolized by naturally occurring bacteria to produce anaerobic conditions and hydrogen.  Hydrogen can 

then react with chlorinated compounds in a sequential dechlorination process that results in non-toxic 

compounds such as ethane or ethene.  Biological processes like reductive dechlorination are typically slow.  

By providing an additional source of hydrogen, these reactions may occur at a faster rate because they are 

no longer limited by competing reactions that use hydrogen.     

The cross sectional area for injection of the hydrogen releasing compound is approximately 200 feet wide, 

with injections occurring at depths of approximately 20 to 40 feet bgs (Figure 5-2B).  To establish an 

effective Bio Barrier, two rows of injection wells using 6-foot spacing would be installed (total of 67 injection 

wells).  The injection well network would be perpendicular to groundwater flow north of the area of the 

highest detected concentrations of TCE and south of the debris area (Figure 5-2A).  Approximately 3,700 

pounds of an HRC would be required to treat residual TCE flowing through the Bio Barrier (see Appendix 

A).  Based on mass and volume estimates, approximately 0.30 pound of TCE in 2.5 million gallons of 

contaminated aquifer would be treated (Figure 5-2C and Appendix A).    

The hydrogen releasing compound would be injected as a viscous liquid that is made up of 30% solids.  

Injections would be done in tight spacing in two curtains to create a permeable reactive barrier that would 

treat contaminated groundwater flowing through the barrier. 
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Monitoring is a component of this alternative to determine cleanup of the groundwater, similar to Alternative 

2B.  Monitoring of the eastern plume is estimated to occur for 8 years.  The installation of the Bio Barrier 

for the western plume is expected to control the continued migration of TCE near the southern portion of 

the debris area, resulting in the rapid decrease in the concentration of TCE on property, and further 

accelerate the degradation of TCE in the off property area.  As a result, the cleanup levels are anticipated 

to be achieved in 22 years (1.5 pore volumes).   

Detailed Analysis of Alternative 

Attain Media Cleanup Standards:  In the short term, Alternative 3 would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other COCs in soil and groundwater would occur.  Monitoring would be used to identify 

attenuation and migration.  LUCs would be used to provide notice of residual contamination and identify 

environmental restrictions (e.g., potable groundwater use and removal of site soils).   

Because of past remedial actions and the relatively low residual concentrations in the xylene-contaminated 

soil and eastern plume, this area is anticipated to achieve the PRGs within approximately 8 years. 

Once the Bio Barrier is established for the Western plume in addition to completion of debris removal, 

cleanup of the downgradient portions of the plume, including off-property areas would occur within an 

estimated 22 years.  This estimate is based on controlling migration of TCE on property once the Bio Barrier 

is established, as well as the introduction of organics that would promote contaminant adsorption and 

downgradient biodegradation.  

Assuming that a potential continuing source of TCE contamination is addressed through debris removal 

and ORC/HRC treatment of the area, approximately three HRC applications would be conducted over a 

five-year period.  If the continuing source of TCE is not addressed, then additional HRC injections would 

be needed.     

Source Control:  Alternative 3 would include additional source area control (if additional potential source 

areas are identified during debris removal).  In addition, past source control activities have consisted of 

drum removal, free product recovery, air sparging and soil vapor extraction, and removal of petroleum-

contaminated soil.  Migration of contaminants in groundwater would be reduced by the operation of a Bio 

Barrier.  Residual contamination would be evaluated through monitoring.     

Protect Human Health and the Environment:  Alternative 3 is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 

restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 

and TCE- contaminated groundwater would attenuate, although slowly.  In addition, if additional sources of 

contaminated groundwater are identified, they would be treated to reduce potential future groundwater 
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impacts.   Monitoring would be used to track contaminant migration and attenuation, and if necessary, 

identify the need for additional action.   

Injections of an HRC into the subsurface would promote biodegradation of chlorinated VOCs (TCE) in 

groundwater as it is moving through the Bio Barrier to accelerate biodegradation in downgradient areas.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as, provide restrictions for use of contaminated soil and 

potential for vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the 

LUCs and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred 

to the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions. 

Waste Management Standards:  During well installation and groundwater sampling wastes will be 

generated.  These materials will be containerized, characterized, and disposed off-site.  None of these 

materials are expected to be classified as RCRA hazardous.  Secondary containment may be required 

during the staging and mixing of the hydrogen releasing compound slurry mixture.  Injection rates would be 

controlled. 

Long-term Reliability and Effectiveness:  Alternative 3 would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 

of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    

Reduction of Toxicity, Mobility and Volume Through Treatment:  Alternative 3 would reduce the volume 

of contaminated groundwater through in situ anaerobic reductive dechlorination.  Approximately 0.30 pound 

of TCE would be degraded.  If present, residual contaminated soil would be treated with an ORC or HRC.  

Other soil and groundwater contamination would degrade through natural attenuation mechanisms.  Low-

volume, non-hazardous groundwater purge water wastes would be generated during implementation of this 

remedy.  

Short-Term Effectiveness:  For Alternative 3, activities would consist of administrative actions, 

groundwater monitoring activities, installation and application of HRC to form a Bio Barrier, and if needed, 

the application of an HRC or ORC.  A significant risk to human health or the community during 

implementation of this alternative would not be expected.  Potential exposure to contaminated groundwater 

could occur during sampling, but exposure would be controlled by wearing appropriate PPE.  Compliance 
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with the RAOs would initially be achieved upon implementation of the LUCs and ultimately through 

treatment and attenuation processes.  The installation and operation of the Bio Barrier and application of 

ORC/HRC is expected to accelerate site cleanup.  The cleanup levels are estimated to be achieved in 

approximately 22 years.  Monitoring of the on-property Western plume would be conducted for seven years 

and monitoring of the off-property Western plume would be reduced to 22 years. 

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.  

Vendors and equipment are readily available to provide reagent for the potential treatment of residual soil 

contamination in the debris area and the Bio Barrier.       

Cost: The estimated cost associated with Alternative 3 is as follows.  

 

Capital Cost:  $510,000 

O&M:   $370,000 per year, over 5 years (HRC Injections) 

$41,000 per year, over 7 years (Monitoring On-Property Western Plume) 

   $42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

   $25,000 per year, over 8 years (Monitoring On-Property Eastern Plume)  

$30,000 every five years, over 4 years (Five-Year Review and LUCs) 

Present Value:  $2,600,000 (22 years) 

 

A detailed cost estimate for this alternative is provided in Appendix B. 

 

Compliance with ARARs:   Alternative 3 would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3) and management of inactive hazardous waste disposal sites (6 NYCRR 375 Parts 1.1 to 1.12).  

Compliance with the location-specific ARARs is dependent on achieving the chemical-specific ARARs.   

Action-specific ARARs include requirements for UIC (40 CFR 144.81 and 144.82).   
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5.2.5 Alternative 4A - LUCs, Monitoring, Treatment of Additional Source Areas, and 
Biosparging of Residual Petroleum Contaminated Soil 

This Alternative consists of LUCs, Monitoring, and Treatment of Additional Sources as described in 

Alternative 2B.  It also includes the installation and operation of a Biosparging System to treat xylene-

contaminated soil and groundwater in the eastern portion of Site 2.   This Alternative was developed as a 

contingency remedy to Alternative 2B to address uncertainty with the magnitude of residual xylene-

contaminated soil in the eastern portion of the site.  Specifically, it would be considered to accelerate 

cleanup of soil and groundwater in this area.  Alternative 6 or 7 would also need to be selected to address 

residual MEC.     

Development 

The development of LUCs and monitoring for Alternative 4A would be the same as described under 

Alternative 2B and also include the source area application of HRC and/or ORC to address the possibility 

that a continuing source of TCE or petroleum is present in the debris area.  However, as described below, 

Biosparging would be used to treat xylene-contaminated soil and xylene- and TCE-contaminated 

groundwater in the eastern portion of the site to accelerate cleanup in this area (Figure 5-3A).   

For Biosparging, air is injected into the subsurface to provide additional oxygen to increase biological 

degradation.  Biosparging introduces air to stimulate microbial activity through direct oxygen injection into 

residual contamination.  The treatment zone for biosparging targets both saturated and unsaturated soils 

(Figure 5-3B) with xylene concentrations greater than 260 µg/kg.  Groundwater in this area would be also 

treated.  Approximately eight biosparge injection wells would be used (Figure 5-3A).  Biosparge wells will 

inject air at a rate of approximately 15 cubic feet per minute (CFM) per well, for a total injection rate of 120 

CFM.  Wells would be screened below contamination in the saturated zone at approximately 34 feet bgs 

(Figure 5-3B).  A blower rated to ten pounds per square inch (PSI) and six horsepower (HP) would be 

required.  Calculations for blower requirements are provided in Appendix A.  Air injection wells will be one-

inch diameter and constructed of polyvinyl chloride (PVC).  Wells will be installed approximately 

perpendicular to groundwater flow in two curtains and spaced 25 feet apart.    

Detailed Analysis of Alternatives 

Attain Media Cleanup Standards:  In the short term, Alternative 4A would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other COCs in soil and groundwater would occur.  Monitoring would be used to identify 

attenuation and migration.  LUCs would be used to provide notice of residual contamination and identify 

environmental restrictions (e.g., potable groundwater use and removal of site soils).   
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Without Biosparging, because of past remedial actions and the relatively low residual concentrations in the 

xylene-contaminated soil and eastern plume, this area is anticipated to achieve the PRGs within 

approximately 8 years.  However, because of uncertainty with the magnitude of the contamination in this 

area, Biosparging is considered as a means of accelerating cleanup in this area, to approximately 3 years.   

For the western plume, the time required to achieve the PRGs is dependent on the presence of a continuing 

source of TCE in the debris area.  Debris removal and targeted treatment of potential releases in the debris 

area would be expected to reduce the compliance time to approximately 30 years.   

Source Control:  Alternative 4A would include additional source area control in the area of the xylene-

contaminated soil and groundwater through Biosparging, as well as through reagent injection if additional 

potential source areas are identified during debris removal.  In addition, past source control activities have 

consisted of drum removal, free product recovery, air sparging and soil vapor extraction, and removal of 

petroleum-contaminated soil. Residual contamination would be evaluated through monitoring.     

Protect Human Health and the Environment:  Alternative 4A is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 

restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 

and TCE- contaminated groundwater would attenuate, although slowly.  In addition, if additional sources of 

contaminated groundwater are identified, they would be treated to reduce potential future groundwater 

impacts.  Biosparging in the eastern portion of the Site would reduce residual petroleum contamination 

(TPH) and xylenes, and other COCs by promoting biodegradation and volatilization.  Over time, 

groundwater concentrations are also expected to decrease through dilution and degradation once the 

source petroleum product is biologically degraded through treatment.  Monitoring would be used to track 

contaminant migration and attenuation, and if necessary, identify the need for additional action.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as, provide restrictions for use of contaminated soil and 

potential vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the LUCs 

and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred to 

the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions.  

Waste Management Standards:  During well installation and groundwater sampling, wastes will be 

generated.  These materials will be containerized, characterized, and disposed off-site.  None of these 

materials are expected to be classified as RCRA hazardous.   

Long-term Reliability and Effectiveness:  Alternative 4A would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

5-19  



 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 

of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    

Reduction of Toxicity, Mobility, or Volume Through Treatment:  Alternative 4A would reduce the 

volume of contaminated soil through in situ biodegradation and volatilization. The biosparging system is 

designed to remove approximately 26 tons of residual petroleum product (as TPH) and an associated 8.1 

pounds of xylenes.  Other VOCs (e.g., TCE) would also be removed through volatilization.  Additional 

potential sources areas (e.g. leaking drums) will be addressed with limited application of a reagent. 

Short-Term Effectiveness:  For Alternative 4A, activities would consist of administrative actions, 

groundwater monitoring activities, installation and operation of a Biosparging system, and if needed, the 

application of an HRC or ORC.  Alternative 4A would not impact the surrounding community or environment.  

Compliance with the RAOs would initially be achieved upon implementation of the LUCs and ultimately 

through treatment and attenuation processes.  The installation and operation of the Biosparging system 

and application of ORC/HRC is expected to accelerate site cleanup.  PRGs for the on-property eastern 

plume are estimated to be achieved after approximately five years of operation.   Monitoring of the on-

property western plume is estimated to be conducted for an additional nine years and monitoring of the off-

property western plume would be conducted for up to 30 additional years.  

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.     

Vendors and equipment are readily available to provide reagent for the potential treatment of residual soil 

contamination in the debris area and the construction and operation of the Biosparging System.       

Cost: The estimated cost associated with Alternative 4A is as follows.  

 

Capital Cost:  $780,000 

O&M:   $86,000 per year, over 3 years (Biosparging) 

$22,000 per year, over 9 years (Monitoring On-Property Western Plume) 

$42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

$23,000 per year, over 5 years (Monitoring On-Property Eastern Plume)   

$30,000 every five years, over 30 years (Five-Year Review and LUCs) 

Present Value:  $2,600,000 (30 years) 
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A detailed cost estimate for this alternative is provided in Appendix B. 

 

Compliance with ARARs:   Alternative 4A would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3) and management of inactive hazardous waste disposal sites (6 NYCRR 375 Parts 1.1 to 1.12).  

Compliance with the location-specific ARARs is dependent on achieving the chemical-specific ARARs.   

Action-specific ARARs include testing and management of wastes (6 NYCRR 371.3 and 372.2).   

5.2.6 Alternative 4B - LUCs, Monitoring, Treatment of Additional Source Areas, Biosparging of 
Residual Petroleum Contaminated Soil, and Air Sparging at the Property Line 

This Alternative consists of LUCs, Monitoring, and Treatment of Additional Sources as described in 

Alternative 2B.  It also includes the installation and operation of a Biosparging System to treat xylene-

contaminated soil and groundwater in the eastern portion of Site 2 as described in Alternative 4A and the 

addition of an air sparging system at the property line.  This Alternative was developed as a contingency 

remedy to Alternative 4A to provide treatment of VOC-contaminated groundwater prior to it flowing off 

property.  Alternative 6 or 7 would also need to be selected to address potential residual MEC. 

Development 

The development of LUCs and monitoring for Alternative 4B would be the same as described under 

Alternative 2B and also include the source area application of HRC and/or ORC to address the possibility 

that a continuing source of TCE or petroleum is present in the debris area.  The Biosparging portion of this 

alternative would be the same as described for Alternative 4A. 

Alternative 4B also includes air sparging at the NWIRP Fence Line (Property Line) to address potential off 

property migration of contaminated groundwater (see Figure 5-3A).  Air sparging involves the injection of 

pressurized air below the water table, aerating the water.  VOCs are stripped out of the groundwater into 

air bubbles.  Contaminated vapors can either disperse through the ground surface, or if concerns for vapor 

intrusion exist, can be collected from the subsurface and treated using a SVE treatment system.  No 

buildings are located on or near Site 2.  In addition, approximately 0.03 pound of VOCs per year are 

expected to flow through the fence line area, so additional off gas treatment is not anticipated (see Appendix 

A).  Because of the relatively low concentrations of VOCs currently detected on property, the need for air 

sparging at the fence line would be contingent on future groundwater concentrations.  The treatment zone 

for air sparging targets intermediate groundwater (Figure 5-3C) with VOC concentrations (TCE) of greater 

5-21  



 

than 5 µg/L.  Approximately 20 air sparge wells would be used in a curtain that is approximately 450 feet 

wide to intercept both the eastern and western groundwater plumes.  Air sparge wells are spaced 

approximately 25 feet apart and located parallel to the fence line to contain off property migration of 

contaminated groundwater (Figure 5-3A).  Air would be injected at a rate of approximately 5 CFM per well, 

for a total of 100 CFM (Figure 5-3D).  Wells will be screened below contamination up to approximately 47 

feet bgs (Figures 5-3B and 5-3C).  An air compressor capable of producing up to 19 PSIG and 9 HP would 

be required based on depths (Figure 5-3D and Appendix B).  Wells will be 1-inch diameter and constructed 

of PVC.  Monitoring wells located downgradient of the treatment areas will be sampled (Figure 5-3A) to 

determine the effectiveness of the containment system. 

Detailed Analysis of Alternatives 

Attain Media Cleanup Standards:  In the short term, Alternative 4B would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other COCs in soil and groundwater would occur.  Monitoring would be used to identify 

attenuation and migration.  LUCs would be used to provide notice of residual contamination and identify 

environmental restrictions (e.g., potable groundwater use and removal of site soils).   

Without Biosparging, because of past remedial actions and the relatively low residual concentrations in the 

xylene-contaminated soil and eastern plume, this area is anticipated to achieve the PRGs within 

approximately 8 years.  However, because of uncertainty with the magnitude of the contamination in this 

area, Biosparging is considered as a means of accelerating cleanup in this area to approximately 3 years.   

For the western plume, the time required to achieve the PRGs is dependent on the presence of a continuing 

source of TCE in the debris area.  Debris removal and targeted treatment of potential releases in the debris 

area, and treatment of the VOC-contaminated groundwater prior to flow off property would be expected to 

reduce the compliance time to approximately 26 years.  A value of 30 years for time to compliance was 

used for costing purposes.  

Source Control:  Alternative 4B would include additional source area control in the area of the xylene-

contaminated soil and groundwater and treatment of VOC-contaminated groundwater at the property line, 

as well as treatment if additional potential source areas are identified during debris removal.  In addition, 

past source control activities have consisted of drum removal, free product recovery, air sparging and soil 

vapor extraction, and removal of petroleum-contaminated soil.  Residual contamination would be evaluated 

through monitoring.     

Protect Human Health and the Environment:  Alternative 4B is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 

restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 
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and TCE- contaminated groundwater would attenuate, although slowly.  In addition, if additional sources of 

contaminated groundwater are identified, they would be treated to reduce potential future groundwater 

impacts.   Biosparging in eastern portion of the Site would reduce residual petroleum contamination (TPH) 

and xylenes, and other COCs by promoting biodegradation and volatilization.  If monitoring determines that 

VOC concentrations at the fence line continue to exceed PRGs, air sparging would be used to induce mass 

transfer to remove contaminants from groundwater and control a continuing source of off-property 

groundwater contamination.  Under current concentrations, approximately 0.03 pound of VOCs pass 

through the fence line area per year, therefore treatment of off gases is not anticipated (see Appendix A).   

Over time, groundwater concentrations are also expected to decrease through dilution and degradation 

once the source petroleum product is biologically degraded through treatment.  Monitoring would be used 

to track contaminant migration and attenuation, and if necessary, identify the need for additional action.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as, provide restrictions for use of contaminated soil and 

potential vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the LUCs 

and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred to 

the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions.   

Waste Management Standards:  During well installation and groundwater sampling, wastes will be 

generated.  These materials will be containerized, characterized, and disposed off-site.  None of these 

materials are expected to be classified as RCRA hazardous.  There is no expected off gas treatment 

required for the contingent Air sparging system. 

Long-term Reliability and Effectiveness:  Alternative 4B would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 

of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    

Reduction of Toxicity, Mobility, or Volume Through Treatment:  Alternative 4B would reduce the 

volume of contaminated soil through in situ biodegradation and volatilization and contaminated groundwater  

through volatilization.  The Biosparging system is designed to remove approximately 26 tons of residual 

petroleum product (as TPH) and an associated 8.1 pounds of xylenes.  Other VOCs (e.g., TCE) would also 

be removed through volatilization from the Biosparging and the Air sparging systems (approximately 0.34 
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pound).  Additional potential source areas (e.g. leaking drums) will be addressed with limited application of 

a reagent. 

Short-Term Effectiveness:  For Alternative 4B, activities would consist of administrative actions, 

groundwater monitoring activities, installation and operation of Biosparging and Air sparging systems, and 

if needed, the application of an HRC and/or ORC.  Alternative 4B would not impact the surrounding 

community or environment.  Compliance with the RAOs would initially be achieved upon implementation of 

the LUCs and ultimately through treatment and attenuation processes.  The installation and operation of 

the Biosparging and Air sparging Systems and application of ORC/HRC is expected to accelerate site 

cleanup.  PRGs for the on-property eastern plume are estimated to be achieved after approximately five 

years of operation.  Monitoring of the on-property western plume is estimated to be conducted for an 

additional nine years and monitoring of the off-property western plume would be conducted for up to 30 

additional years.   

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.     

Vendors and equipment are readily available to provide reagent for the potential treatment of residual soil 

contamination in the debris area, and the construction and operation of the Biosparging and Air sparging 

Systems.       

Cost: The estimated cost associated with Alternative 4B is as follows: 

 

Capital Cost:  $1,900,000 

O&M:   $86,000 per year, over 3 years (Biosparging) 

$110,000 per year, over 9 years (Air Sparging) 

$22,000 per year, over 9 years (Monitoring On-Property Western Plume) 

$42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

$23,000 per year, over 5 years (Monitoring On-Property Eastern Plume)   

$30,000 every five years, over 30 years (Five-Year Review and LUCs) 

Present Value:  $4,700,000 (30 years) 

 

A detailed cost estimate for this alternative is provided in Appendix B. 

 

Compliance with ARARs:  Alternative 4B would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 
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5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3), management of inactive hazardous waste disposal sites (6 NYCRR 375 Parts 1.1 to 1.12), 

and NYSDEC Air Quality Area Classifications (6 NYCRR 307.4).  Compliance with the location-specific 

ARARs is dependent on achieving the chemical-specific ARARs.   

Action-specific ARARs including testing and management of wastes (6 NYCRR 371.3 and 372.2) and air 

quality standards for classification and treatment of air discharges (6 NYCRR Parts 212.9) would be 

complied with.   

5.2.7 Alternative 5 – LUCs, Monitoring, Treatment of Additional Source Areas, Excavation and 
Offsite Disposal of Residual Petroleum-Contaminated Soil and Excavation, and Air 
Sparging at the Property Line 

This Alternative consists of LUCs, Monitoring, and Treatment of Additional Sources as described in 

Alternative 2B.  It also includes the installation and operation of an Air sparging system at the property line 

as described for Alternative 4B.  In addition, xylene-contaminated soil in the southeast corner of Site 2 

would be excavated under this alternative.  Alternative 6 or 7 would also need to be selected to address 

residual MEC.   

Development 

The development of LUCs and monitoring for Alternative 5 would be the same as described under 

Alternative 2B and also include the source area application of HRC and/or ORC to address the possibility 

that a continuing source of TCE or petroleum is present in the debris area.  The Air sparging system would 

be the same as described for Alternative 4B.  

Contaminated soil has been delineated to approximately 20 feet bgs (see Figure 2-3).  To excavate the 

soil, a grading ratio of 2 to 1 would be used to support excavation sidewalls to depth and an area 

approximately 175 feet by 210 feet, as shown on Figure 5-4A, would be excavated to a total depth of 21 

feet bgs (Figure 5-4B).  A portion of the excavation footprint extends to areas contain MEC in subsurface 

soil.  MEC awareness, controls, and / or a MEC technician may be required during excavation.  This 

excavation corresponds to a volume of approximately 23,000 cubic yards of  material.  During the 

excavation, uncontaminated soil would be segregated and stockpiled for use as backfill.  To reach the target 

depth, excavation of material below the water table would be required. Saturated soils would be dewatered 

either within the excavation or on an adjacent pad.  After completion of the excavation, the bottom of the 

excavated area would be sampled and analyzed to confirm that PRGs have been met.  Following 

excavation, the area would be backfilled with the stockpiled soil and clean fill and then re-graded.  Prior to 

excavation, the wooded area would require clearing.  After excavation, portions of the area would require 
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soil cover.  Of the 23,000 cubic yards of excavated material, approximately 4,200 cubic yards containing 26 

tons of TPH and an associated 8.1 pounds of xylenes would be disposed or recycled off property (Figure 

5-4C).  Detailed calculations are provided in Appendix A. 

Excavated soils would be transported off property and disposed at a permitted solid waste disposal facility.  

The soil is expected to be nonhazardous and could be disposed in a RCRA Subtitle D landfill.  Samples of 

the soil will be collected and analyzed to ensure that the soil complies with the landfill permit.  Excavation 

below the water table would be limited, and institutional controls will be in place while contamination 

remains.  Monitoring to observe changes in groundwater contamination after the source material is removed 

would continue for two years.   

Detailed Analysis of Alternative 

Attain Media Cleanup Standards:  In the short term, Alternative 5 would not achieve the PRGs, which 

were established to be protective of human health and the environment.  In the long term, attenuation of 

xylenes, TCE, and other COCs in soil and groundwater would occur.  Monitoring would be used to identify 

attenuation and migration.  LUCs would be used to provide notice of residual contamination and identify 

environmental restrictions (e.g., potable groundwater use and removal of site soils).   

Without Biosparging, because of past remedial actions and the relatively low residual concentrations in the 

xylene-contaminated soil and eastern plume, this area is anticipated to achieve the PRGs within 

approximately 8 years.  However, because of uncertainty with the magnitude of the contamination in this 

area, excavation and off-site disposal of xylene-contaminated soil is considered as a means of accelerating 

cleanup in this area to approximately 3 years.   

For the western plume, the time required to achieve the PRGs is dependent on the presence of a continuing 

source of TCE in the debris area.  Debris removal and targeted treatment of potential releases in the debris 

area and treatment of the VOC-contaminated groundwater prior to flow off-property would be expected to 

reduce the compliance time to approximately 26 years.  A value of 30 years for time to compliance was 

used for costing purposes. 

Source Control:  Alternative 5 would include additional source area control in the area of the xylene-

contaminated soil (excavation and off-site disposal) and treatment of VOC-contaminated groundwater at 

the property line, as well as treatment if additional potential source areas are identified during debris 

removal.  In addition, past source control activities have consisted of drum removal, free product recovery, 

air sparging and soil vapor extraction, and removal of petroleum-contaminated soil. Residual contamination 

would be evaluated through monitoring.     

Protect Human Health and the Environment:  Alternative 5 is expected to be protective of human health 

and the environment.  Under current conditions, access to the contaminated soil and groundwater is 
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restricted by barriers of clean soil and groundwater; and over time, xylene-contaminated soil and xylene- 

and TCE- contaminated groundwater would attenuate, although slowly.  In addition, if additional sources of 

contaminated groundwater are identified, they would be treated to reduce potential future groundwater 

impacts.  Excavation and off-site disposal of soil in eastern portion of the Site would eliminate residual 

petroleum contamination (TPH) and xylenes, and other COCs.  If monitoring determines that VOC 

concentrations at the fence line continue to exceed PRGs, air sparging would be used to induce mass 

transfer to remove contaminants from groundwater and control a continuing source of off-property 

groundwater contamination.  Under current concentrations, approximately 0.03 pound of VOCs pass 

through the fence line area per year, therefore treatment of off gases is not anticipated (see Appendix A).   

Over time, groundwater concentrations are also expected to decrease through dilution and degradation 

once the source petroleum product is removed.  Monitoring would be used to track attenuation.   

LUCs would be used to provide notice and restrict use of contaminated groundwater for potable water 

applications until cleanup levels are met, as well as, provide restrictions for use of contaminated soil and 

potential for vapor intrusion.  Annual inspections would be conducted to identify the effectiveness of the 

LUCs and provide notice to other property owners.  Once the remedy is in place, the Site will be transferred 

to the Town of Riverhead for economic redevelopment and would need to incorporate future land use 

restrictions.   

Waste Management Standards:  During well installation and groundwater sampling wastes will be 

generated.  These materials will be containerized, characterized, and disposed off-site.  None of these 

materials are expected to be classified as RCRA hazardous.  In addition, contaminated soil will be disposed 

or recycled off site in a permitted facility.  Soils are not expected to be hazardous.  There is no expected off 

gas treatment required for the contingent air sparging system. 

Long-term Reliability and Effectiveness:  Alternative 5 would be effective in the long term. LUCs would 

be used to restrict or provide notice of residual soil and groundwater contamination.  These controls would 

be reliable on Navy-controlled property, but would be less reliable off property, or when the Navy no longer 

retains direct control of the property.  The Navy will transfer Site 2 to the Town of Riverhead upon completion 

of the environmental investigation and remediation.  Deed notices of residual contamination would be 

incorporated into the transfer documents.  Once the cleanup levels are achieved, there would be no 

remaining risks associated with Site contaminants, and the LUCs can be removed.    

Reduction of Toxicity, Mobility, or Volume Through Treatment:  Alternative 5 would reduce the volume 

of contaminated groundwater flow off property through volatilization.  Other VOCs (e.g., TCE) would also 

be removed through volatilization from the Air sparging system (approximately 0.34 pound).   Additional 

potential sources areas (e.g. leaking drums) will be addressed with limited application of a reagent.  
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Approximately 4,200 cubic yards contaminated with 26 tons of TPH (8.1 pounds xylenes) would be removed 

with the full excavation. 

Short-Term Effectiveness:  For Alternative 5, activities would consist of administrative actions, 

groundwater monitoring activities, excavation and off-site disposal of contaminated soil, installation and 

operation of  an Air sparging system,  and if needed, the application of an HRC and/or ORC.  Except for 

the off-site transportation of contaminated soil, Alternative 5 would not impact the surrounding community 

or environment.  

Compliance with the RAOs would initially be achieved upon implementation of the LUCs and ultimately 

through treatment and attenuation processes and removal of soil contamination.  The installation and 

operation of the Air sparging system and application of ORC/HRC is expected to accelerate site cleanup.  

PRGs for the on-property eastern plume are estimated to be achieved after approximately three years of 

excavation.  Monitoring of the on-property western plume is estimated to be conducted for an additional 

nine years and monitoring of the off-property western plume would be conducted for up to 30 additional 

years.   

Implementability:  LUCs and monitoring are technically feasible and could be implemented within one 

year after signing of the ROD.  The on-property LUCs and monitoring would be implemented by the Navy 

in consultation with NYSDEC.  For off-property actions, cooperation of the property owners would be 

required.  To date, these property owners have been cooperative.     

Vendors and equipment are readily available to provide reagent for the potential treatment of residual soil 

contamination in the debris area, excavation, transportation and offsite disposal/recycle of xylene-

contaminated soils, and the Air sparging system.   

Cost:  The estimated cost associated with Alternative 5 is as follows: 

Capital Cost:  $5,300,000 

O&M:   $120,000 per year, over 9 years (Air Sparging) 

$22,000 per year, over 9 years (Monitoring On-Property Western Plume) 

$42,000 per year, over 30 years (Monitoring Off-Property Western Plume) 

$23,000 per year, over 3 years (Monitoring On-Property Eastern Plume)   

$30,000 every five years, over 30 years (Five-Year Review and LUCs) 

Present Value:  $7,900,000 (30 years) 

 

A detailed cost estimate for this alternative is provided in Appendix B. 

Compliance with ARARs:  Alternative 5 would comply with the chemical-specific ARARs, including 

USEPA Safe Drinking Water Act MCLs (40 CFR 141.61), NYSDEC Soil Cleanup Objectives [Chapter IV, 

5-28  



 

Part 375, Subpart 375-6, Table 375-6.8(a)], NYSDOH MCLs for groundwater (10 NYCRR Part 5, Subpart 

5-1), and New York State Water Classifications and Quality Standards (6 NYCRR Parts 701.15 and 702.3).  

Location-specific ARARs for this alternative include sole-source drinking water aquifer requirements (40 

CFR 149.3) and NYSDEC Air Quality Area Classifications (6 NYCRR 307.4).  Compliance with the location-

specific ARARs is dependent on achieving the chemical-specific ARARs.   

Action-specific ARARs including testing and management of wastes (6 NYCRR 371.3 and 372.2) and air 

quality standards for classification and treatment of air discharges (6 NYCRR Parts 212.9) would be 

complied with.   

5.2.8 Alternative 6 – Surface Clearing of Potential Residual MEC, Stabilization, and LUCs 

This alternative consists of regrading and surface clearance of MEC and the addition of top soil and 

revegetation to control erosion, LUCs to restrict future use of the site, and maintenance as required for 

erosion control.  This alternative only addresses potential residual MEC at the site and does not address 

contaminated soil or groundwater.  Alternative 2 through 5 would need to be selected to address soil and 

groundwater contamination. 

Development 

This Alternative would be implemented over an area of 10.5 acres.  For continuity, the cover would extend 

over the 1.1 acres previously cleared to native soil.  The majority of the vegetation in this area was removed 

during previous actions at the site.  The remaining vegetated areas would be cleared and grubbed.  

Although surface contours at the site are relatively shallow, limited regrading of the site would be conducted 

to facilitate placement of the top soil and control future erosion.  Surface clearance of MEC would be 

conducted after regrading.  The top soil would then be placed over the 10.5 acres (Figure 5-5A and 5-5B).  

Maintenance of the cover and LUCs would be required because MEC potentially remains in place. 

A minimum of 6 inches of topsoil would be placed over a 10.5 acre area.  Due to the irregularity of the 

potential residual MEC boundary, additional topsoil would be required to ensure that areas containing 

potential residual MEC are covered.  For cost estimating purposes, an additional 1,000 tons of top soil was 

added to the total quantity of material required to cover the site.  An estimated 14,000 tons of top soil would 

be required.  A vegetative cover (native grasses) would be planted and maintained over the soil cover. 

Annual site inspections and maintenance activities would be conducted to maintain the cover and control 

erosion.  Top soil would be placed and vegetated in areas of erosion or disturbance (e.g. burrowing 

animals).  Trees would be removed so that roots would not upheave potential residual MEC.  Existing 

signage notifying of potential residual MEC would also be inspected and replaced if necessary. 

5-29  



 

LUCs would be used to prevent exposure to potential residual subsurface MEC.  The LUCs would consist 

of restricting on-property activities, including intrusive activities and construction of buildings or other 

facilities.  The LUC boundary would extend a minimum of 50 feet beyond the limits of potential residual 

MEC and signage would be installed at the site warning receptors about the presence of potential residual 

MEC in subsurface soils.  The LUCs would be evaluated on an annual basis and then detailed during the 

five-year review.   

Detailed Analysis of Alternatives 

Attain Media Cleanup Standards:   Alternative 6 may not achieve the PRGs for MEC, as potential residual 

MEC would remain at the site.  All known MEC has been removed, but some residual MEC may remain 

buried at the site.  Past removal actions at the site are expected to have removed the majority the MEC, 

including items in 7.6 acres to a minimum depth of 18 inches and in 1.1 acre to natural material.  The 

surface area of 1.8 acres to the west has also been cleared.  The potential residual MEC would remain at 

the site indefinitely.   

Source Control:  Alternative 6 would not implement any additional source control.  Past source control 

activities are expected to have removed the majority of MEC at the site.    

Protect Human Health and the Environment:  Alternative 6 is expected to be protective of human health 

and the environment.  Under current conditions, access to MEC is restricted by gates and wooded areas 

and the majority of the site has been cleared to 18 inches bgs.   Implementation of this alternative would 

result in a minimum of 6 inches of cover over the potential residual MEC to control erosion and limit access.    

LUCs would be used to provide notice and restrict use of the Site and annual inspections would be 

conducted to identify the effectiveness of the surface vegetation, LUCs, and provide notice to other property 

owners.  Once the remedy is in place, the Site will be transferred to the Town of Riverhead for economic 

redevelopment and would need to incorporate future land use restrictions.   

Waste Management Standards:  Vegetation and stumps from clearing and grubbing would be screened 

for residual MEC, chipped, and left onsite or sent offsite to a general landfill. 

 

Long-term Reliability and Effectiveness:  Alternative 6 would be effective in the long term. LUCs would 

be used to restrict or provide notice of MEC.  The Navy will transfer Site 2 to the Town of Riverhead upon 

completion of the environmental investigation and remediation.  Deed notices of MEC would be 

incorporated into the transfer documents.   

Reduction of Toxicity, Mobility and Volume Through Treatment:  There would be no reduction of 

toxicity, mobility, or volume through treatment under this alternative.  Potential residual MEC would remain 

in place.  
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Short-Term Effectiveness:  For Alternative 6, activities are limited to the soil cover and LUCs; therefore, 

there would be no significant risk to human health or the community during implementation of this 

alternative.  Potential exposure to residual MEC could occur during clearing, grubbing, and regrading, but 

exposure would be controlled by screening conducted by trained MEC Technicians.  If MEC is encountered 

during these activities, an ESS would be in place so that the MEC could be removed and handled 

appropriately.   The RAOs would be achieved once the soil cover is installed and the LUCs are in place.   

Implementability:  Installation of a soil cover and LUCs are technically feasible and could be implemented 

within three years after signing of the ROD.   

Cost:  The estimated cost associated with Alternative 6 is as follows.   

Capital Cost:  $2,100,000 

O&M:   $25,000 every year, over 30 years (soil cover maintenance) 

$30,000 every five years, over 30 years (Five-Year Review and LUCs) 

Present Value:  $3,100,000 (30 years) 

 

Compliance with ARARs:  There are no ARARS for Alternative 6.  The work would be conducted in 

accordance with Naval Ordnance Safety and Security Activity (NOSSA) Instruction 8020.15c (Navy, 2011) 

and DOD Contractors Safety Manual for Ammunition and Explosives (DOD, 2008), which are federal TBCs. 

5.2.9 Alternative 7 – Excavation and Screening of Potential Residual MEC and Reuse of Soil  

This alternative consists of excavation to soils in the potential residual MEC area until native material is 

encountered, or otherwise clearing it of MEC, and as feasible, reuse of the screened soil as backfill.  This 

alternative was developed to address all potential residual MEC at Site 2, but does not address 

contaminated soil and groundwater. 

Development 

Soil would be excavated until native material is encountered.  During the 2008/2009 excavation, native 

material was encountered at approximately 1 to 5 feet bgs.  For costing purposes, it is assumed that native 

fill would be encountered at an average depth of 5 feet bgs at all areas of the site and excavation would 

continue one additional foot (6 feet total) to ensure that all soils containing MEC are removed.  The actual 

excavation depth would vary and may exceed 6 feet bgs in several of the former fire training pit locations.  

Due to the irregularity of the MEC boundary, over-excavation would be required to ensure that all soils 

potentially containing MEC have been addressed.  For costing purposes, it is assumed that the excavation 

would be conducted over approximately 10.5-acres.  Based on the areal and depth estimates and 

adjustments for previously excavated soil and sidewalls, approximately 100,000 cubic yards (150,000 tons) 

would be processed, and the majority of it would be reused on site as backfill.  During the operation, some 
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contaminated soil or debris may be encountered and require offsite disposal and it is assumed that 7,500 

tons (5 percent) of the material would be disposed off site as non hazardous waste.  The alternative also 

assumes that, except for sloping considerations during excavation, the 2008/2009 excavation area would 

remain in place.  Once the excavation is complete, LUCs would not be required.  Metal removed during the 

screening would be processed as either inert scrap metal or treated as MEC.   

Detailed Analysis of Alternative 

Attain Media Cleanup Standards:  Alternative 7 would achieve the PRG by removing all the potential 

residual MEC.  The remedy is anticipated to require 3 to 5 years to complete.   

Source Control:  Alternative 7 would remove all the potential residual MEC from the Site.  The excavation 

would extend vertically and horizontally until native soils are encountered.  The bottom and sidewalls of the 

excavation would be screened for residual metals, that would indicate the presence of residual MEC.   

Excavation will be discontinued once the absence of MEC has been confirmed.   

Protect Human Health and the Environment:  Alternative 7 is expected to be protective of human health 

and the environment by removing all the potential residual MEC at the site.  MEC that is collected would be 

treated to render it inert.   

Waste Management Standards:  During excavation, soils would be screened, cleared of MEC by a 

qualified MEC Technician, and reused as backfill.  If contaminated soil is encountered, it would be 

containerized, characterized, and disposed off-site in a permitted facility.  None of these materials are 

expected to be classified as RCRA hazardous.    

Long-term Reliability and Effectiveness:  Alternative 7 would be effective in the long term.  All the 

potential residual MEC would be removed from the site and rendered inert.    

Reduction of Toxicity, Mobility, or Volume Through Treatment:  Alternative 7 would remove potential 

residual MEC from Site soil trough screening and then treat it to render it inert.  Approximately 100,000 

cubic yards of soil would be excavated, screened, and as feasible, reused as backfill.  If contaminated soil 

(other than currently being considered under Alternatives 1 to 5), potential crushed drums, or other debris 

(metals and concrete) are encountered, the material would be transported and disposed of at an offsite 

facility.  Backfill would be transported from an off property source to help regrade if required.  Currently, 

there is no documented residual drums or MEC at the facility.  There is contaminated soil that would be 

addressed as identified under Alternatives 1 to 5.     

Short-Term Effectiveness:  For Alternative 7, activities would consist of excavation, screening of soil 

containing MEC, and reuse of soils.  Alternative 7 would not impact the surrounding community or 
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environment.  IF MEC is to be treated, appropriate safe zones would be established prior to any actions 

being conducted.  Compliance with the RAO for MEC would be expected to be achieved in 3 to 5 years.   

Implementability:  Excavation is technically feasible and could be implemented within 3 to 5 years after 

signing of the ROD. 

Vendors and equipment are readily available to implement this remedy.  Specialized screeners are required 

to implement this work.   Equipment would need to be fitted with explosive shielding. 

Cost:  The estimated cost associated with Alternative 7 is as follows: 

Capital Cost:  $12,000,000 

O&M:   $30,000 (One Five-Year Review) 

Present Value:  $12,000,000 (5 years) 

 

A detailed cost estimate for this alternative is provided in Appendix B. 

Compliance with ARARs:  There are no ARARS for Alternative 7.  The work would be conducted in 

accordance with NOSSA Instruction 8020.15c (Navy, 2011) and DOD Contractors Safety Manual for 

Ammunition and Explosives (DOD, 2008), which are federal TBCs.      

5.3 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section compares the analyses that were presented for each of the remedial alternatives.  The criteria 

for comparison are identical to those used for the detailed analysis of individual alternatives.  

The remedial alternatives compared in this section are as follows: 

• Alternative 1 - No Action 

• Alternative 2A – LUCs and Monitoring 

• Alternative 2B - LUCs, Monitoring, and Treatment of Additional Source Areas 

• Alternative 3 - LUCs, Monitoring, Treatment of Additional Source Areas, and HRC-Based Bio 

Barrier for the Western (TCE) Plume 

• Alternative 4A - LUCs, Monitoring, Treatment of Additional Source Areas, and Biosparging of 

Residual Petroleum Contaminated Soil 

• Alternative 4B - LUCs, Monitoring, Treatment of Additional Source Areas, Biosparging of Residual 

Petroleum-Contaminated Soil, and Air Sparging at the Property Line 

• Alternative 5 - LUCs, Monitoring, Treatment of Additional Source Areas, Excavation and Off-site 

Disposal of Residual Petroleum-Contaminated Soil, and Air Sparging at the Property Line 

• Alternative 6 - Surface Clearing of Potential Residual MEC, Stabilization, and LUCs 
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• Alternative 7 – Excavation and Screening of Potential Residual MEC and Reuse of Soil 

Alternatives 1 to 5 are specific to soil and groundwater contamination.  Alternatives 6 and 7 are limited to 

additional actions to address potential residual MEC.  A comparative analysis of alternatives is summarized 

in Table 5-2 and discussed below.   

5.3.1 Attain Media Cleanup Standards 

Alternative 1 does not achieve VOC or MEC PRGs because no action is taken to remediate contamination 

and no steps are taken to monitor residual contamination or protect human health or ecological receptors 

from contact with contaminants and MEC.  Under Alternative 6, potential residual MEC would remain at the 

site and therefore, protection would be dependent on maintaining restrictions and the vegetative cover.   

Alternatives 2 through 5 and Alternative 7 would achieve PRGs through enhanced biodegradation 

(Alternatives 2B to 5), biosparging (Alternatives 4A and 4B), air sparging (Alternatives 4B and 5), 

attenuation of remaining contamination (Alternatives 2A to 5) and removal and treatment of MEC 

(Alternative 7). 

Alternative 3 will achieve the VOC PRGs in the shortest time for the on-property Western (TCE) plume (7 

years), followed by Alternatives 2B, 4A, 4B, 5 (9 years), and Alternatives 1 and 2A (30 years).  Alternative 

5 will achieve PRGs in the shortest time for the on-property Eastern (TCE and xylenes) plume (3 years), 

followed by Alternatives 4A and 4B (5 years), and Alternatives 1, 2A, and 2B (8 years).  Alternative 7 would  

achieve the MEC PRG once excavation and treatment are complete, in approximately 3 to 5 years.  

Alternative 3 would achieve PRGs for the off-property Western (TCE) plume in the shortest time (22 years), 

all other Alternatives will take 30 or more years.   

5.3.2 Source Control 

Alternatives 1 and 2A do not involve source area control.  Alternatives 2B through 5 involve active 

remediation of the source of soil and/or groundwater contamination through treatment with reagent (ORC 

and/or HRC), biosparging, and/or air sparging.  Additionally, Alternative 5 involves removal of source 

contamination through excavation.  Alternative 6 involves surface clearance, stabilization, and maintenance 

and Alternative 7 involves removing potential residual MEC to prevent receptors from coming in contact 

with potential residual material. 

5.3.3 Protect Human Health and the Environment 

Alternative 1 is not protective of human health and the environment, and would not meet PRGs because 

no actions would be taken to eliminate risks from remaining VOC contamination and potential residual MEC.  

Soil contaminants could still migrate to the groundwater, and contaminated groundwater could still migrate 
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beyond the NWIRP property line.  No steps would be taken to protect human health or the environment 

from contact with contaminants or MEC.   

Alternative 2A would be protective of human health and the environment because RAOs would be met 

through LUCs and monitoring of groundwater.  However, contaminants would continue to migrate to 

groundwater and then with groundwater to off-property locations.  The contamination would be monitored 

and continuing risks would be mitigated through administrative restrictions which would prevent the use of 

contaminated groundwater.   

Additionally, Alternatives 2B, 3, 4A, 4B, and 5 are protective of human health and the environment because 

contaminated soils and/or groundwater will be remediated through in situ treatment and residual soil and 

groundwater contamination will meet the PRGs through natural biodegradation.  Alternatives 2B to 5 include 

treatment of potential source areas (e.g. leaking drums) on property with reagent to reduce an ongoing 

source of groundwater contamination.  Alternative 3 would treat source and residual groundwater 

contamination through enhanced anaerobic reductive dechlorination (injections of HRC).  Alternatives 4A 

and 4B would treat soils through biosparging to degrade residual petroleum and associated xylene 

contamination.  Alternative 4B would also use mass transfer to remove chlorinated VOCs from groundwater 

and prevent off-property migration of contamination if monitoring determines additional treatment is 

necessary.  Alternative 5 involves both mass transfer (air sparging) and removal (excavation) to address 

VOC contamination in groundwater and petroleum contamination in soils.  In Alternatives 2 to 5, residual 

soil and/or groundwater contamination is expected to decrease through natural attenuation processes once 

source contamination is removed.  LUCs would be in place while contamination remains to be protective 

against contact with contamination and potential vapor intrusion.  Alternatives 6 and 7 are protective of 

human health and the environment because potential residual MEC would be surface cleared and stabilized 

or removed through excavation.  Additionally, for Alternative 6, LUCs will remain in place to restrict intrusive 

activities and will require inspections and maintenance of the cover. 

5.3.4 Waste Management Standards 

Alternative 1 does not generate waste because no actions are taken.   

Alternatives 2A through 5 generate non-hazardous IDW wastes from sampling of groundwater in 

association with monitoring and/or treatment.  

Secondary containment of reagent may be required during injections in Alternative 3.  No off gas treatment 

is expected for the air sparging systems in Alternatives 4B and 5.  Alternative 5 will generate soils from 

excavation that will require disposal in a RCRA Subtitle D facility.  Alternative 6 would generate stumps 

during regrading that would need to be disposed offsite.  Under Alternative 7, if debris or contaminated soil 

is encountered, the generated waste would be disposed in a RCRA Subtitle D facility. 
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5.3.5 Long-term Effectiveness and Permanence 

Alternative 1 is not effective in the long term.  Contaminated soils could continue to leach VOCs to 

groundwater.  Chlorinated VOCs in groundwater exceed PRGs and pose a risk to human health.  There 

would be no controls in place to monitor potential effects of soil and groundwater use.  Contaminated 

groundwater could also migrate off property.  In addition, there would no controls in place restrict access to 

potential residual MEC.   

Alternatives 2 to 5 would be effective in the long term.  At the completion of the remedy, site contaminants 

would be below PRGs and allow unlimited use/unlimited exposure in the area.  Alternatives 6 and 7 would 

be effective in the long term.  However, for Alternative 6, LUCs would remain and the soil cover would need 

to be inspected and maintained.  At the completion of the excavation for Alternative 7, MEC would be 

removed and allow for unlimited use/unlimited exposure. 

5.3.6  Reduction of Toxicity, Mobility, or Volume through Treatment 

There would be no reduction of toxicity, mobility or volume through treatment with Alternatives 1, 2A or 6.  

Residual petroleum product (TPH) and associated xylene contamination in soils and chlorinated VOCs in 

groundwater would degrade through natural biological activity.  Additionally under Alternative 5, VOC-

contaminated soil would be removed from the site via excavation.  Under Alternative 6, potential residual 

MEC would remain in place.  Under Alternative 7, MEC would be removed from site soil and treated to 

render it inert.   

Alternatives 2B to 5 would include treatment of potential source areas with reagent.  Under Alternative 3, 

HRC injections would degrade approximately 0.30 pound of chlorinated VOCs over 4 years.  Under 

Alternative 4A, biosparging will degrade approximately 26 tons of residual TPH and an associated 8.1 

pounds of xylenes over five years.  For Alternatives 3 and 4A, remaining contamination will be reduced 

through natural attenuation and verified by monitoring.  Under Alternatives 4A and 4B, biosparging will 

degrade approximately 26 tons of residual TPH and an associated 8.1 pounds of xylenes.  Under 

Alternatives 4B and 5, air sparging will remove an additional 0.34 pound of VOCs from groundwater.  Under 

Alternative 7, MEC would be removed and LUCs would not be required.  

5.3.7 Short-Term Effectiveness 

Alternative 1 is not effective in the short term.  Contamination will remain and possibly continue to leach to 

groundwater or migrate beyond the property line.  Alternatives 2A and 2B would be partially effective in the 

short term.  LUCs would be protective while contamination remains, and soil and groundwater would be 

monitored for remaining risks, however, contaminated groundwater could still migrate beyond the property 

line.  Alternative 2B involves treatment of small source areas (e.g. leaking drums) with reagent to enhance 

biodegradation and eliminate continuing groundwater contamination.   
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Alternatives 3 through 5 would be effective in the short term.  Each of the alternatives results in some 

potential risk to site workers from sampling (contact with contaminated media) or equipment use.  Reagent 

injections under Alternatives 2B to 5 would provide added risks to workers from potential contact with the 

chemical reagent. Alternative 5 provides added risk while using heavy equipment to excavate.  LUCs would 

be protective while contamination remains.  PRGs will be attained after treatment and natural attenuation 

of residual contamination occurs.   

Alternative 3 will achieve the PRGs in the shortest time for the on-property Western (TCE) plume (7 years), 

followed by Alternatives 2B, 4A, 4B, 5 (9 years), and Alternatives 1 and 2A (30 years).  Alternative 5 will 

achieve PRGs in the shortest time for the on-property Eastern (TCE and xylenes) plume (3 years), followed 

by Alternatives 4A and 4B (5 years), and Alternatives 1, 2A, and 2B (8 years).  Alternative 3 will achieve 

PRGs for the off-property Western (TCE) plume in the shortest time (22 years), all other Alternatives will 

take 30 or more years.   

Alternatives 6 and 7 would also be effective in the short term.  Alternative 7 would provide added risks to 

workers from potential contact with MEC, but shielding for equipment would be installed and qualified MEC 

Technicians would be onsite to screen soil.  Alternatives 6 and 7 would require approximately 3 to 5 years 

to compete.   

5.3.8 Implementability 

Each of the alternatives is implementable.  Alternatives 1, 2A, and 6 are easy to implement, with readily 

available resources for Alternative 2A and 6.  Alternative 2B is slightly more difficult to implement due to 

the addition of reagents to treat small source areas (e.g. leaking drums).  

Alternatives 3 to 5 and 7 are more difficult to implement.  Vendors and equipment are available.  Biosparging 

and air sparging technologies are commonly available.  Vendors that produce hydrogen or oxygen releasing 

compounds are available (i.e. Regenesis Technologies).  Alternative 5 involves excavation below the water 

table and is the most difficult to implement.  Alternative 7 involves the excavation and screening of a large 

volume of soil.   

5.3.9 Cost 

There are no costs associated with implementation of Alternative 1.  For chemical remediation, Alternative 

5 is the most expensive alternative to implement.  For MEC remediation, Alternative 7 is the most expensive 

alternative to implement.  A full summary of costs associated with the alternatives is provided in Table 5-2. 
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5.3.10 Compliance with ARARs 

Alternative 1 would not comply with chemical-specific ARARs for soils including NYSDEC Soil Cleanup 

Objectives, or chemical-specific ARARs for groundwater including USEPA Safe Drinking Water Act MCLs, 

NYSDOH MCLs, and State Water Classifications and Quality Standards.  No location- or action-specific 

ARARs apply to this alternative. 

Alternatives 2A through 5 would comply with ARARs when the remedy is complete, including the chemical- 

and location-specific ARARs, because soil and groundwater PRGs would be achieved.  These ARARs 

include achieving Class GA groundwater quality criteria, EPA MCLs, NYSDOH MCLs, NYSDEC Subpart 

375 Soil Cleanup Objectives, and requirements in the management of inactive hazardous waste disposal 

sites (Alternatives 2 to 4B). 

Action-specific ARARs consist of reagent injection (Alternative 3) via the UIC program (40 CFR 144), air 

quality classifications and air discharges (Alternatives 4B and 5), and waste management ARARs for 

testing, management, and off-site disposal of excavated soil (6 NYCRR Parts 371, 372).   

There are no ARARS for Alternatives 6 and 7.  The work would be conducted in accordance with NOSSA 

Instruction 8020.15c (Navy, 2011) and DOD Contractors Safety Manual for Ammunition and Explosives 

(DOD, 2008), which are federal TBCs.   

5.4 LIFE-CYCLE ANALYSIS AND OPTIMIZATION 

Lifecycle analyses were performed using the Navy’s SiteWise tool for a comparative analysis of alternatives 

as a Navy requirement.  Optimization is commonly conducted throughout the life-cycle of a remedial project, 

from remedy selection to decommissioning.  Periodic optimization and sustainability evaluations throughout 

the project life-cycle are an effective means of continually improving remedy effectiveness, controlling life-

cycle costs, and reducing the overall environmental footprint, such as greenhouse gas emissions, energy 

usage, and other resource consumption.   

5.4.1 Objective 

The Environmental Footprint Evaluation of remedial alternatives is provided in Appendix C.  The purpose 

of the footprint evaluation is to assess the environmental impacts of the eight remedial alternatives (2A to 

7) using the metrics of greenhouse gas (GHG) and criteria pollutant emissions, energy use, water 

consumption, and worker safety.  The results of this footprint evaluation are intended to provide additional 

information for consideration during remedy selection, design, and to enhance the understanding of the 

environmental impacts throughout the remedy life-cycle for each of the proposed alternatives. 
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5.4.2 Sustainability Evaluation Policy Background 

Department of Defense (DOD) and Navy policies require continual optimization of remedies in every phase 

from remedy selection through site closeout (NAVFAC, 2010a).   

In January 2007, Executive Order 13423 set targets for sustainable practices for (i) energy efficiency, 

greenhouse gas emissions avoidance or reduction, and petroleum products use reduction, (ii) renewable 

energy, including bioenergy, (iii) water conservation, (iv) acquisition, (v) pollution and waste prevention and 

recycling, etc.  In October 2009, Executive Order 13514 was issued, which reinforced these sustainability 

requirements and established specific goals for federal agencies to meet by 2020. 

In August 2009 DOD issued a policy for “Consideration of Green and Sustainable Remediation Practices 

in the Defense Environmental Restoration Program.”  The DOD policy and related Navy guidance state that 

opportunities to increase sustainability should be considered throughout all phases of remediation (i.e., site 

investigation, remedy selection, remedy design and construction, operation, monitoring, and site closeout).  

In response to this policy, the Department of the Navy (DON) issued an updated Navy Guidance for 

“Optimizing Remedy Evaluation, Selection, and Design” (NAVFAC, 2010), which includes environmental 

footprint evaluations as part of the traditional DON optimization review process for remedy selection, 

design, and remedial action operation. In August 2010, the Naval Facilities Engineering Command 

(NAVFAC) issued policy requiring use of the SiteWise™ tool to perform environmental impact reviews as 

part of all Feasibility Studies. As such, this environmental footprint evaluation of remedial alternatives is 

being performed to estimate the environmental footprint associated with each alternative in the interest of 

reducing the environmental impact of remedial actions at Site 2.  

Applying the DON optimization concepts with an environmental footprint evaluation within the remedy 

selection and design phases allows for the following benefits: 

• Determining factors in each remedial alternative with the greatest environmental impacts and 
gathering insight into how to reduce these impacts; 

• Evaluating remedial alternatives with optimized or reduced environmental footprints in conjunction 
with other selection criteria;  

• Designing and implementing a more robust remedy while balancing the impact to the environment; 
and 

• Ensuring efficient, cost-effective and sustainable site closeout.  

 

5.4.3 Evaluation Tools 

This evaluation was performed using a hybrid model of the Navy’s SiteWise™ tool supplemented with Tetra 

Tech developed model as appropriate for some site-specific items. 
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SiteWise™ is a life-cycle footprint assessment tool developed jointly by the U.S. Navy, U.S. Army Corps of 

Engineers (USACE), and Battelle. SiteWise™ assesses the environmental footprint of a remedial 

alternative/technology using a consistent set of metrics.  The assessment is conducted using a building 

block approach, where each remedial alternative is first broken down into modules that follow the phases 

for most remedial actions, including remedial investigation (RI), remedial action construction (RA-C), 

remedial action operation (RA-O), and long-term monitoring (LTM).  Once broken down by remedial phase, 

the footprint of each phase is calculated.  The phase-specific footprints are then combined to estimate the 

overall footprint of the remedial alternative.  This building block approach reduces redundancy in the 

footprint assessment and facilitates the identification of specific impact drivers that contribute to the 

environmental footprint.  The inputs that need to be considered include (1) production of material required 

by the activity; (2) transportation of the required materials to the site, transportation of personnel; (3) all site 

activities to be performed; and (4) management of the waste produced by the activity. 

GSRx builds off of SiteWise™ and allows for a flexible, detailed analysis, particularly for materials and 

equipment use.  GSRx was used to account for materials and activities not readily input into SiteWise™ 

and where equipment usage assumptions built into SiteWise™ were not consistent with site-specific 

requirements. 

5.4.4 Environmental Footprint Evaluation Framework and Limitations 

The environmental footprint evaluation performed for Site 2 considered life-cycle quantitative metrics for 

global warming potential (through greenhouse gas emissions), criteria air pollutant emissions (through NOX, 

SOX and PM10 emissions), energy consumption, water usage, and worker safety.   

Life cycle impacts were calculated for energy consumption, emissions of GHG (carbon dioxide [CO2], 

methane [CH4], and nitrous oxide [N2O]) and criteria pollutants (nitrogen oxides [NOx], sulfur oxides [SOx] 

and particulate matter [PM10]), water usage, energy consumption, and worker safety.   

Life cycle inventory inputs in SiteWise™ were divided into four categories – 1) materials production; 2) 

transportation of personnel, materials and equipment; 3) equipment use and miscellaneous; and 4) residual 

handling and disposal.  Cost estimates from the FS/CMS and design calculations were used as a basis for 

inventory quantities and related assumptions.  Emission factors, energy consumption, and water usage 

data were correlated to material quantities, equipment, transportation distances, and installation time 

frames in order to calculate life-cycle emissions, energy consumption, water usage, and worker safety.  

Default SiteWise™ emission, energy usage, water consumption, and worker fatality and accident risk 

factors were utilized. 

Although GSRx was used to minimize limitations resulting within SiteWise™, elimination of all limitations 

was not possible while using a hybrid model of SiteWise™ and GSRx.  For example, several materials and 
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construction equipment inventoried were input into GSRx and these impacts were incorporated into 

SiteWise™ within the “Equipment Use and Miscellaneous” sector.  This sector in SiteWise™ does not 

differentiate into the specific equipment usage or material consumption items that are input in GSRx, but 

rather are considered miscellaneous items.  However, impact drivers for items input in GSRx can be 

identified and evaluated directly within the respective GSRx evaluation and output summary sheets.  In 

addition, worker safety results in general do not include worker safety related to equipment usage that was 

input within GSRx because GSRx was not developed to evaluate worker safety.  

5.4.5 Evaluation Results 

The following are the alternatives that were analyzed with SiteWise™ and GSRx: 

• Alternative 2A: Land Use Controls and Monitoring 

• Alternative 2B: Land Use Controls, Monitoring, and Treatment of Additional Source Areas (e.g. 

leaking drums) 

• Alternative 3: Hydrogen Releasing Compound (HRC) 

• Alternative 4A: Biosparging  

• Alternative 4B: Biosparging and Air Sparging at Fence Line 

• Alternative 5: Air Sparging at Fence Line and Excavation of Residual Petroleum Contaminated 

Soils 

• Alternative 6: Surface Clearing of Potential Residual MEC, Stabilization, and LUCs 

• Alternative 7: Excavation and Screening of Potential Residual MEC and Reuse of Soil 

The following sections summarize the relative environmental impacts and primary impact drivers for the six 

alternatives and their respective metrics.  In addition, the attachment includes the inventory and output 

sheets that were used for the SiteWise™/GSRx hybrid model.  An evaluation of SiteWise™ and GSRx 

output summary sheets and related figures included in the footprint evaluation attachments (Appendix C), 

provides detailed information on the contribution to each metric from each phase of the remedial process 

(RI, RAC, RAO, and LTM) and for each respective input category (materials production, transportation, 

equipment usage, etc).  Further inspection of related inventory sheets provide information on the specific 

contribution to a metric from each item of material, transportation, equipment, etc. This level of detail also 

helps clarify results that could be misinterpreted based on SiteWise™ data entry limitations mentioned 

previously.  The environmental impacts of the alternatives analyzed are summarized quantitatively in 

Appendix C (Table 1).  

 

 

 

 

5-41  



 

Greenhouse Gas Emissions 
 
Emissions of CO2, CH4, and N2O were normalized to CO2 equivalents (CO2e), which is a cumulative method 

of weighing GHG emissions relative to global warming potential.  Exhibit 1 shows the overall GHG 

emissions of each of the alternatives analyzed; the x-axis represents the six alternatives evaluated and the 

y-axis represents the GHG emissions in metric ton of CO2e.   

 

Exhibit 1: GHG Emissions 

 
 

Criteria Pollutant Emissions - NOX 

 

Exhibit 2 shows the overall NOX emissions of each of the alternatives analyzed; the x–axis represents the 

eight alternatives evaluated and the y-axis represents the NOX emissions in metric ton of NOX. 
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Exhibit 2: NOX Emissions 

 
 
Criteria Pollutant Emissions - SOX 

 

Exhibit 3 shows the overall SOX emissions of each of the alternatives analyzed; the x-axis represents the 

eight alternatives evaluated and the y-axis represents the SOX emissions in metric ton of SOX.  

 
 

Exhibit 3: SOX Emissions 
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Criteria Pollutant Emissions - PM10 

 

Exhibit 4 shows the overall PM10 emissions of each of the alternatives analyzed; the x-axis represents the 

eight alternatives evaluated and the y-axis represents the PM10 emissions in metric ton of PM10.   

 
Exhibit 4: PM10 Emissions 

 
 

 

5.4.6 Energy Consumption 

Exhibit 5 shows the energy consumption of each of the alternatives analyzed; the x-axis represents the 

eight alternatives evaluated and the y-axis represents the amount of energy consumed in units of million 

British Thermal Units (MMBTU).   
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Exhibit 5: Energy Consumption 

 

5.4.7 Water Usage 

The water consumption of the evaluated alternatives is shown in Exhibit 6.  The x-axis shows the evaluated 

alternatives, and the y-axis shows the amount of water consumed in thousands of gallons. 

 

Exhibit 6: Water Consumption 
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5.4.8 Accident Risk – Fatality 

Exhibit 7 shows the risk of fatality between the evaluated alternatives.  The x-axis represents the eight 

alternatives evaluated, and the y-axis represents the risk of fatality. 

 

Exhibit 7: Risk of Fatality 

 

Accident Risk – Injury 

Exhibit 8 shows the risk of injury between the evaluated alternatives.  The x-axis represents the eight 

alternatives evaluated, and the y-axis represents the risk of injury. 
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Exhibit 8: Risk of Injury 

 

5.4.9 Conclusions and Recommendations 

During selection and design of the remedy, a sensitivity analysis considering elements of the remedy that 

have the greatest impact on remedy effectiveness, life-cycle cost, and environmental footprint metrics may 

provide additional insight into appropriate optimization.  To aid in the sensitivity analysis, an impact analysis 

summary was created to qualitatively highlight the relative impact of respective metrics for the eight 

alternatives to identify the primary drivers of emissions, energy consumption, and water usage (see Table 

C2 in Appendix C for details). 

An evaluation was conducted to identify the sector whose contribution is largest to that impact category 

(Appendix C).  Identifying where the large contributions occur optimizes the process for potentially lowering 

the environmental impacts of each of the alternatives evaluated.  Considering this, the following 

recommendations could noticeably reduce the environmental footprint of the alternatives:   

• Alternative 3: optimize the amount of soil used for the site restoration.   

• Alternative 4A, 4B, and 5: optimize the amount of electricity that is needed to run the biosparge 

and/or air sparging systems. 

• Alternatives 5 and 7: Optimize the amount of soil needed for backfilling the excavated areas.  

Consider the source of the borrow soil to be closer to the property. 

• Alternatives 5 and 7: Optimize the residual handling operations by considering different modes of 
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• Alternative 6: Optimize the amount of soil needed for grading and the mulch and fertilizer needed 

for restoration. 

•  All Alternatives: optimize the amount of samples for each alternative.  Consider a sampling protocol 

that could reduce the number of samples through the years. 

• All Alternatives: Consider the optimization of the transportation of personnel.  Consider the 

implementation of initiatives that encourage carpooling or using more efficient vehicles. 

• All Alternatives: Consider optimization of construction equipment scheduling to reduce idling times 

and to reduce the traffic of equipment coming in and out of the facility.  

Laboratory analytical services are utilized every year during the lifetime of each of the alternatives.  In the 

case for all of the alternatives, each year there is a large number of samples that need analytical analysis; 

therefore, this activity has a higher burden over the impact categories.  The environmental footprint of the 

remedial operation stage, where the laboratory analytical services take place, is higher than the use of the 

construction equipment.  
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TABLE 2-1
ANALYTICAL DETECTION SUMMARY OF SITE SOIL SAMPLES

SITE 2 - FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Chemical
Carcinogenic (C) 

/ Non-
carcinogenic (N)

Site Specific Risk-
based 

Preliminary 
Remediation 

Goals (PRGs)(1)

NYSDEC Soil 
Cleanup 

Objectives for 
Unrestricted 
Land Use(2)

NYSDEC Soil 
Cleanup 

Objectives for the 
Protection of 

Groundwater(3)

Current 
Maximum 

Concentration of 
Detection

Location and Well Screen 
Depth (feet) of Maximum 

Detection

Frequency of 
Detection

Chemicals of 
Concern        

[Y(Yes) / N(No)]

SEMIVOLATILES (µg/Kg)
Benz(a)anthracene C 173 - 17,300 1,000 1,000 460 J FT-SB411-0002 3/16 N(7)

Benzo(a)pyrene C 17 - 1,700 1,000 22,000 420 FT-SB411-0002 4/16 N(7)

Dibenzo(a,h)anthracene C 17 - 1,700 330 1,000,000 79 FT-SB411-0002 4/16 N(7)

VOLATILES (µg/Kg)
M+p-xylenes N 59,000(4) 260(6) 1,600(6) 1,300 J FT-SB408-1517 1/16 Y
O-xylene N 69,000(4) 260(6) 1,600(6) 1,200 J FT-SB408-1517 1/16 Y
POLYCHLORINATED BIPHENYLs (PCBs) (µg/Kg)
Polychlorinated biphenyls C 5.2 / 200(5) 100 3,200 46 FT-SB411-0002 1/16 N(8)

Notes:
µg/Kg - micrograms per kilogram
J - estimated value
Shaded Cell - exceedance
1 - Value calculated using the Human Health Risk Assessment  (HHRA) for Site 2. Risk range is 10-6 - 10-4, and a Hazard Index (HI) = 0.1.

3 - NYSDEC Subpart 375-6: Remedial Program Soil Cleanup Objectives, Table 375-6.8(b): Restricted Use Soil Cleanup Objectives for the Protection of Groundwater. http://www.dec.ny.gov/regs/15507.html#15513.

6 - Value is a combined value for total xylenes.

8 - Although this chemical exceeds the EPA RSL for the protection of groundwater, the site specific HHRA did not identify excess risk [greater than 10-4 to 10-6 incremental lifetime cancer risk (ILCR) or hazard index greater than 1] to receptors.  No 
remedial activities will be designed to specifically address PCBs.

7 - Although this chemical is within the 10-6 to 10-4 risk range, it does not exceed NYSDEC Soil Cleanup Objectives for Unrestricted Land Use.  No remedial activities will be designed to specifically address these chemicals.

4 - No noncarcinogenic toxicity criteria are available for xylenes in soil, therefore HIs could not be estimated for exposure to soil during the HHRA.  No site specific risk-based PRG was calculated for this chemical, so the Environmental Protection 
Agency (EPA) Regional Screening Level (RSL) was used with a HI = 1 (November 2012 values).  The RSL for m-xylene was used for m+p-xylenes (http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/Generic_Tables/pdf/composite_sl_table_run_NOV2012.pdf).

2 - New York State Department of Environmental Conservation (NYSDEC) Subpart 375-6: Remedial Program Soil Cleanup Objectives, Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives. http://www.dec.ny.gov/regs/15507.html#15513.

5 - No site specific risk-based PRG was calculated for this chemical, so the EPA RSL for the protection of groundwater or direct contact was presented (HI = 1).



TABLE 2-2
ANALYTICAL DETECTION SUMMARY OF ON-PROPERTY GROUNDWATER SAMPLES

SITE 2 - FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Chemical
Carcinogenic (C) 

/ Non-
carcinogenic (N)

Site Specific 
Risk-based 
Preliminary 

Remediation 
Goal (PRG) - 
Total Risk(1)

Site Specific 
Risk-based PRG 

for Ingestion 
and Dermal 
Exposure(1)

Site Specific 
Risk-based PRG 
for Inhalation(1)

NYSDOH 
Maximum 

Contaminant 
Limits(2)

January 2008 to 
March 2011 
Maximum 

Concentration of 
Detection

Well ID and Well Screen 
Depth (feet) of  Maximum 

Detection

September 
2011/September 
2012 Maximum 

Concentration of 
Detection

Location and Well Screen 
Depth (feet) of September 

2011/2012 Maximum 
Detection

Chemicals of 
Concern 
[Y(Yes) / 
N(No)]

VOLATILES (µg/L)
1,2/1,4-Dichlorobenzene C 0.43 - 43 N/A 0.43 - 43 5 21 / 8 FT-MW02S-10.5 to 20.5 3.9 /1.3 (6) FT-MW02S-10.5 to 20.5 Y
Chloroform C 0.21 - 21 N/A 0.21 - 21 50 2.4 FT-GW425-61 to 65 2.4 (6) FT-GW425-61 to 65 Y
Ethylbenzene C 1.9 - 190 N/A 1.9 - 190 5 24 FT-MW02S-10.5 to 20.5 4.8 (6) FT-MW02S-10.5 to 20.5 Y
Trichloroethene C 0.8 - 80 (3) 1.2 - 1,200 (5) 1.6 - 160 (3) 5 49 J FT-GW434-31 to 35 49 J (7) FT-GW434-31 to 35 Y
Vinyl chloride C 0.015 - 1.5 0.016 - 1.6 0.32 - 32 2 3 J FT-MW02S-10.5 to 20.5 1.8 (6) FT-MW02S-10.5 to 20.5 Y
M+p-xylenes N 190 (4) 190 (4) 190 (4) 5 120 FT-MW02S-10.5 to 20.5 1.4 J FT-GW434-31 to 35 Y
O-xylene N 190 (4) 190 (4) 190 (4) 5 47 FT-MW02S-10.5 to 20.5 3 FT-MW02S-10.5 to 20.5 Y

Notes:
µg/L - micrograms per liter
J - estimated value
N/A - Not calculated because no risk to human health associated with this pathway.  See Human Health Risk Assessment (HHRA).
1 - Value calculated using the HHRA for Site 2. Risk range is 10-6 - 10-4, and a Hazard Index (HI) = 0.1.

3 - Cancer risk was calculated for both mutagenic and nonmutagenic trichloroethene.  The risk-based PRG range was chosen as the more stringent of the two, for nonmutagenic trichloroethene.

5 - Cancer risk was calculated for both mutagenic and nonmutagenic trichloroethene.  The risk-based PRG range was chosen as the more stringent of the two, for mutagenic trichloroethene.

2 - New York State Department of Health (NYSDOH) Part 5, Subpart 5-1: Public Water Systems; Table 3 Organic Chemicals Maximum Contaminant Level (MCL) Determination; Table 9D: Organic Chemicals - Principal Organic Contaminants 
Minimum Monitoring Requirements. http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-1_tables.htm.

6 - Although this chemical did not exceed NYSDOH MCLs during the September 2012 sampling event, the value is still within Site-Specific PRG values for consumption and/or inhalation in the 10-6 to 10-4 risk range and will be kept as a COPC.  
These chemicals will be monitored and are within the existing groundwater plumes.

4 - No noncarcinogenic toxicity criteria are available for xylenes in groundwater, therefore HIs could not be estimated for exposure or inhalation of groundwater during the HHRA.  No site specific risk-based PRG was calculated for this 
chemical, so the Environmental Protection Agency (EPA) Regional Screening Level (RSL) was used with a HI = 1 (November 2012 values) (http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/Generic_Tables/pdf/composite_sl_table_run_NOV2012.pdf).

7 - Analytical results were validated, but samples were collected as groundwater grab samples and are not reproducable.  A permanent monitoring well is planned for this location.



TABLE 2-3
ANALYTICAL DETECTION SUMMARY OF SITE GROUNDWATER SAMPLES COMPARED TO SURFACE WATER QUALITY CRITERIA

SITE 2 - FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Chemical
Carcinogenic (C) 

/ Non-
carcinogenic (N)

NYSDEC Water 
Quality 

Criteria(1)

National 
Ambient Water 

Quality 
Criteria(2)

NYS "Class C" 
Surface Water 

Quality 
Standards(3)

January 2008 to 
March 2011 

Maximum On-
Property 

Concentration

Well ID and Well Screen 
Depth (feet) of  Maximum 

Detection

September 
2011/September 
2012 Maximum 

On-Property 
Concentration

Location and Well Screen 
Depth (feet) of September 

2011/2012 Maximum 
Detection

2012 Maximum 
Off-Property 

Concentration

Location and Well Screen 
Depth (feet) of 2012 
Maximum Detection

VOLATILES (µg/L)
1,2/1,4-Dichlorobenzene C 5 (4) 420 / 63 5 (4) 21 / 8 FT-MW02S-10.5 to 20.5 3.9 /1.3 (6) FT-MW02S-10.5 to 20.5 -- --
Chloroform C NE 5.7 NE 2.4 FT-GW425-61 to 65 2.4 (6) FT-GW425-61 to 65 1.3 FT-PZ462I-44 to 49
Ethylbenzene C 17 530 NE 24 FT-MW02S-10.5 to 20.5 4.8 (6) FT-MW02S-10.5 to 20.5 -- --
Trichloroethene C 40 (5) 2.5 40 (5) 49 J FT-GW434-31 to 35 49 J (7) FT-GW434-31 to 35 600 (8) FT-PZ460I-45 to 50
Vinyl chloride C NE 0.025 NE 3 J FT-MW02S-10.5 to 20.5 1.8 (6) FT-MW02S-10.5 to 20.5 0.43 J FT-PZ460I-45 to 50
M+p-xylenes N 65 (4) NE NE 120 FT-MW02S-10.5 to 20.5 1.4 J FT-GW434-31 to 35 -- --
O-xylene N 65 (4) NE NE 47 FT-MW02S-10.5 to 20.5 3 FT-MW02S-10.5 to 20.5 -- --

Notes:
µg/L - micrograms per liter
J - estimated value
N/C - Not calculated because no risk to human health associated with this pathway.  See Human Health Risk Assessment (HHRA).
NE - Not established.

4 - Value is for total dichlorobenzenes or total xylenes. 
5 - Value associated with risk to human health through the consumption of fish.

8 - Note that this detection is an anomaly.  The concentration of trichloroethene dropped to 190 µg/L in this well by September 2015 and degradation products (i.e. 1,1-dichloroethane, 1,1-dichloroethene, etc.) were detected.  Other than this anomaly, off-
property TCE concentrations are less than 40 µg/L.

1 - New York State Ambient Water Quality Values (AWQV) for chronic freshwater values.

6 - Although this chemical did not exceed NYSDOH MCLs during the September 2012 sampling event, the value is still within Site-Specific PRG values for consumption and/or inhalation in the 10-6 to 10-4 risk range and will 
be kept as a COC.  These chemicals will be monitored and are within the existing groundwater plumes.
7 - Analytical results were validated, but samples were collected as groundwater grab samples and are not reproducable.  A permanent monitoring well is planned for this location.

2 - National Ambient Water Quality Criteria.  http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm.  The more strigent criteria, associated with human health through water usage and fish 
consumption, was used.  
3 - New York State (NYS) Surface Water Quality Standards (6 NYCRR Part 703, Section 703.5[f], Table 1).  Donahue Pond, which feeds into the Peconic River, is Class C Surface Water.  
http://www.dec.ny.gov/regs/4590.html.



TABLE 3-1
CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 2

MEDIA REQUIREMENT DESCRIPTION PREREQUISITE CITATION ARAR 
DETERMINATION COMMENT

Soil, 
groundwater

EPA Regional Screening Levels 
(for human health)

Generic risk-based screening values and toxicity 
values for human health established for EPA 
Region III and now generalized for all Regions.  
Typically used for human health risk assessment 
screening, risk calculations, and Preliminary 
Remediation Goal (PRG) development.  

Contaminated environmental 
media can be screened against 
these generic values for a 
preliminary indicator of risk.  Also, 
one can prepare site-specific 
values if needed using the 
reference materials.  

EPA Regional Screening Levels 
(RSLs)  (April 2012)  
http://www.epa.gov/reg3hwmd/risk/hu
man/rb-
concentration_table/Generic_Tables/p
df/composite_sl_table_run_MAY2012.
pdf

To be considered Values were used to calculate risk in the Human 
Health Risk Assessment (HHRA).  New York State 
Department of Environmental Conservation (NYSDEC) 
Maximum Contaminant Levels (MCLs) fall within 
USEPA risk criteria (10-4 to 10-6) incremental lifetime 
cancer risk or a hazard index less than 1.  

Groundwater EPA Maximum Contaminant Limits 
(MCLs)

These are national primary drinking water 
regulations that are legally enforceable standards 
that apply to public water systems.  

Standards are used to protect the 
public health or welfare and 
enhance water quality.  

EPA National Primary Drinking Water 
Regulations (NPDWRs) 
http://water.epa.gov/drink/contaminant
s/index.cfm#List                                     
40 CFR 141.61

Applicable Standards are applicable during the selection of 
groundwater remediation goals.

Soil Site Specific Risk-based PRGs Values were calculated using the HHRA for Site 
2.  Values are in the 10-4 to 10-6 risk range.  

Contaminated soils can be 
screened for risk.

Calculated using the EPA Risk 
Assessment Guidance for Superfund, 
Volume 1: Human Health Evaluation, 
Part A.  EPA 540/1-89/002.  
December 1989.  

To be considered. All state MCLs are within the 10-4 to 10-6 risk based 
values. Hazard Index (HI) = 1.

Groundwater Site Specific Risk-based PRG for 
Total Risk

Values were calculated using the HHRA for Site 
2.  Values are in the 10-4 to 10-6 risk range.  Value 
is the combined risk for ingestion, dermal 
exposure and inhalation of contaminated 
groundwater.

Contaminated groundwater can be 
screened for risk.

Calculated using the EPA Risk 
Assessment Guidance for Superfund, 
Volume 1: Human Health Evaluation, 
Part A.  EPA 540/1-89/002.  
December 1989.  

To be considered. All state MCLs are within the 10-4 to 10-6 risk based 
values.  HI = 1.

Groundwater Site Specific Risk-based PRG for 
Dermal Exposure

Values were calculated using the HHRA for Site 
2.  Values are in the 10-4 to 10-6 risk range.  Value 
is for dermal exposure of contaminated 
groundwater.

Contaminated groundwater can be 
screened for risk.

Calculated using the EPA Risk 
Assessment Guidance for Superfund.  
EPA/540/R/99/005.  July 2004.  

To be considered. All state MCLs are within the 10-4 to 10-6 risk based 
values.  HI = 1.

Vapor 
Intrusion

Site Specific Risk-based PRG for 
Inhalation

Values were calculated using the HHRA for Site 
2.  Values are in the 10-4 to 10-6 risk range.  Value 
is protective against vapor intrusion for treatment 
of groundwater. 

VOC-contaminated groundwater at 
the water table surface where 
VOCs can volatilize into the 
unsaturated zone and into 
buildings.

Calculated using the EPA Guidance 
Calculating Upper Confidence Limits 
for Exposure Point Concentrations at 
Hazardous Waste Sites. OSWER 
9285.6-10.  December. 

To be considered. All state MCLs are within the 10-4 to 10-6 risk based 
vapor intrusion values.  Groundwater will have 
treatment that is protective of potential future vapor 
intrusion issues.  HI = 1.

Groundwater New York Water Classifications 
and Quality Standards

Standards applicable for actions involving the 
selection of groundwater plume remediation 
goals.  

Standards are used to protect the 
public health or welfare and 
enhance water quality.  

6 NYCRR Parts 701.15 and 702.3 Applicable Standards are applicable during the selection of 
groundwater remediation goals.  Groundwater in 
Suffolk County is classified as GA and the Peconic 
River which is downgradient from Site 2 is considered 
Class C.  

Groundwater New York Public Water Supply 
Regulations

Drinking water quality standards for New York. Potential site contamination impact 
on public water supply to be 
addressed by, or potentially 
caused by, environmental action.  

10 NYCRR Part 5, Subpart 5-1; 5-1.52 
Tables

Applicable The aquifer, which is a potential drinking water source, 
is impacted by site contamination.  New York State 
Department of Health (NYSDOH) MCLs were selected 
as PRGs. 

Soil NYSDEC Soil Cleanup Objectives 
for Unrestricted Land Use

Provides a basis and procedure to determine soil 
cleanup levels.

Contaminated soils can be 
screened for risk.

10 NYCRR, Part 375, Subpart 375-6, 
Table 375-6.8(a)

Applicable Soil cleanup standards impact selection of soil 
remediation goals.

Soil NYSDEC Soil Cleanup Objectives 
for the Protection of Groundwater

Provides a basis and procedure to determine soil 
cleanup levels to prevent the exposure pathway of 
soil contamination transfer to groundwater in a 
human health risk scenario.

Contaminated soils can be 
screened for the risk of 
contamination migrating from soils 
to groundwater. 

10 NYCRR, Part 375, Subpart 375-6, 
Table 375-6.8(b)

Applicable Soil cleanup standards impact selection of soil 
remediation goals.

FEDERAL CHEMICAL-SPECIFIC ARARs

NEW YORK STATE CHEMICAL-SPECIFIC ARARs



TABLE 3-1
CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 2 of 2

MEDIA REQUIREMENT DESCRIPTION PREREQUISITE CITATION ARAR 
DETERMINATION COMMENT

Groundwater 
to Surface 
Water

NYSDEC Surface Water Quality 
Standards

Provides water quality standards for specific 
substances or chemical groups for applicable 
water classes.

Standards used to protect surface 
and groundwater quality from taste-
, color- and odor-producing, toxic 
and other deleterious substances.

Chapter X, Part 703, Subpart 703.5, 
Table 1: Water Quality Standards for 
Surface Waters and Groundwater, 
Class C Surface Water

Applicable The aquifer is impacted by site contamination, and 
there is a potential for the migration from groundwater 
to surface water downgradient of the site.  NYSDEC 
surface water quality standards are considered in the 
development of PRGs.  Except for the TCE anomaly, 
none of the groundwater samples exceeded the 
NYSDEC Surface Water Quality Standards.



TABLE 3-2
LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 1

MEDIA REQUIREMENT DESCRIPTION PREREQUISITE CITATION ARAR 
DETERMINATION COMMENT

Groundwater Safe Drinking Water Act (SDWA) 
Sole Source Aquifer

SDWA prevents federal funding from being 
committed to any project that may contaminate a 
"sole source aquifer," meaning any Environmental 
Protection Agency (EPA)-designated aquifer that 
is the only principal drinking water supply for a 
given area which, if contaminated, would present 
a significant human health hazard. 

Comprehensive Environmental 
Response, Compensation, and 
Liability Act (CERCLA) activities 
normally do not increase pre-
existing contamination of sole 
source aquifers.

40 CFR 149.3 Applicable The aquifer beneath Suffolk County is a sole 
source aquifer (43 FR 26611).  All active-
technology alternatives that treat site soil and 
groundwater and do not have components that 
would further contaminate the sole source aquifer. 
Standards would be applicable for alternatives 3 
and 4.

Groundwater New York State Department of 
Environmental Conservation 
(NYSDEC) Water Classifications 
and Standards of Quality and 
Purity

Provides a classification of groundwater and 
surface waters in the area.

Standards are used to protect the 
public health or welfare and 
enhance water quality.

6 NYCRR 701.15 Applicable Groundwater in this area is classified as Class 
GA. 6 NYCRR 701.15, "The best usage of Class 
GA waters is as a source of potable water 
supply."  The Peconic River which is 
downgradient from Site 2 is considered Class C.  
"The best usage of Class C waters is fishing.  
These waters shall be suitable for fish, shellfish, 
and wildlife propagation and survival."

Air NYSDEC Air Quality Area 
Classifications

Establishes air quality classifications to determine 
applicable standards.

Air standards apply to particular air 
quality area classifications.

6 NYCRR 307.4 Applicable to 
Alternatives 4B and 
5

Naval Weapons Industrial Reserve Plant 
(NWIRP) Calverton is in a region of Suffolk 
County, New York with an air quality classification 
of Level I (6 NYCRR 307.4).  

Contaminated 
Site

NYSDEC Inactive Hazardous 
Waste Disposal Site Regulations

New York remediation program for sites listed on 
the New York State Registry or the National 
Priority List, or being addressed by US 
Department of Defense (DOD) or Department of 
Energy (DOE).

Navy Environmental Restoration 
(ER) site.

6 NYCRR 375 Parts 1.1 to 1.12 Applicable to 
Alternatives 2 to 4B

NWIRP Calverton is not on the NPL, but is listed 
in the New York State Registry and is a DOD-
owned site.

FEDERAL LOCATION SPECIFIC ARARs

NEW YORK STATE LOCATION SPECIFIC ARARs



TABLE 3-3
ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 1

MEDIA REQUIREMENT Description PREREQUISITE CITATION ARAR 
DETERMINATION COMMENT

Hazardous 
Waste

New York Identification and Listing 
of Hazardous Wastes Regulations

Characterization and identification of wastes. Generation of hazardous wastes. 6 NYCRR 371.3 and  372.2 Applicable to 
Alternatives 4 and 
5.

Applicable for Alternative 4 if biosparge wells are 
installed and waste materials are generated, and 
Alternative 5 to charaterized soils prior to offsite 
disposal.

Air New York Air Pollution Control 
Regulations

Regulations for the control and prevention of air 
pollutants.

Would be applicable to alternatives 
that generate off-gas.

6 NYCRR Parts 212.9 Applicable to 
Alternatives 4B and 
5.

Alternatives with off-gas treatment may need to 
be screened against these standards for 
compliance purposes.  It is anticipated that there 
is no need for off-gas treatment.

Underground 
Injection 
Control (UIC)

Safe Drinking Water Act (SDWA) Regulates subsurface emplacement of liquids to 
prevent contamination of underground sources of 
drinking water.  Regulates well construction, 
operation, and monitoring.

Underground injection of wastes 
and treated groundwater.

40 CFR 144.81 and 144.82 Applicable to 
Alternative 3.

Alternative 3 involves the injection of a slurry 
mixture of a hydrogen releasing compound 
(HRC).  It is expected that there will be no 
substantive requirements associated with this 
ARAR.  Previously, UIC wells were class V and 
authorized by rule, pursuant to 40 CFR Part 
144.24. 

Munitions and 
Explosives of 
Concern 
(MEC)

General Safety Requirements for 
handling MEC

Safety Standards common to the Department of 
Defense and private industry.

Would be considered for 
alternatives in which MEC stays in 
place and MEC removal activities.

Department of Defense (DOD). 2008. 
DOD Contractors Safety Manual for 
Ammunition and Explosives.  
C5.18.17.1 through C5.18.17.4.4.3.

To Be Considered 
for Alternative 6 
and 7.

Other sections of the safety manual identifiying 
requirements including, operational shields, 
hazard classification and storage, collection and 
destruction of MEC, fire protection, 

MEC Naval Ordnance Safety and 
Security Activity (NOSSA)

Assigns responsibility and establishes procedures 
and reporting requirements to enable NOSSA to 
provide effective review, oversight, and 
verification or explosive safety aspects of 
munitions responses.

Would be considered for 
alternatives in which MEC stays in 
place and MEC removal activities.

Navy.  2011.  NOSSA Instruction 
8020.15C.

To Be Considered 
for Alternative 6 
and 7.

This document includes guidance for munitions 
response site identication and notification, 
explosives safety submission determination 
request, guide for preparing an explosives safety 
submission, munitions response site self-
assessment checklist, and a guide for preparing a 
munitions response site after-action report.

STATE ACTION-SPECIFIC ARARs

FEDERAL SPECIFIC ARARs



TABLE 3-4
 PRELIMINARY REMEDIATION GOALS FOR SITE SOILS

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 1

Chemical

Carcinogenic 
(C) / Non-

carcinogenic 
(N)

Maximum 
Detected 

Concentration 
(µg/Kg)

Site Specific Risk-
based PRGs(1)

NYSDEC Soil 
Cleanup 

Objectives for 
Unrestricted Land 

Use(2)

NYSDEC Soil 
Cleanup Objectives 
for the Protection of 

Groundwater(3)

Selected Soil 
PRG (4) (µg/Kg)

VOLATILES (µg/Kg)
M+p-xylenes N 1,300 J N/C 260(5) 1,600(5) 260(5)

O-xylene N 1,200 J N/C 260(5) 1,600(5) 260(5)

Notes:
µg/Kg - micrograms per kilogram J - estimated value
N/C - Not calculated because no risk to human health associated with this chemical.  See Human Health Risk Assessment.

4 - Preliminary Remediation Goal (PRG) is selected based on the most conservative criteria that can be sampled for detection for a given chemical.
5 - Value is for total xylenes, and is based on the protection of ecological receptors.

2 - NYSDEC Subpart 375-6: Remedial Program Soil Cleanup Objectives, Table 375-6.8(a): Unrestricted Use Soil Cleanup Objectives. 
http://www.dec.ny.gov/regs/15507.html#15513.

1 - Value calculated using the Human Health Risk Assessment for Site 2. Risk range is 10-6 - 10-4.

3 - NYSDEC Subpart 375-6: Remedial Program Soil Cleanup Objectives, Table 375-6.8(b): Restricted Use Soil Cleanup Objectives for the 
Protection of Groundwater. http://www.dec.ny.gov/regs/15507.html#15513.



TABLE 3-5
PRELIMINARY REMEDIATION GOALS FOR SITE GROUNDWATER

SITE 2 - FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 1

Chemical
Carcinogenic (C) 

/ Non-
carcinogenic (N)

Maximum 
Concentration of 

Detection(1)

September 2011 
Maximum 

Concentration of 
Detection

Site Specific Risk-
based 

Preliminary 
Remediation 
Goal (PRG) - 
Total Risk(2)

Site Specific Risk-
based PRG for 
Ingestion and 

Dermal 
Exposure(2)

Site Specific Risk-
based PRG for 

Inhalation(2)

NYSDOH 
Maximum 

Contaminant 
Limits(3)

NYSDEC Surface 
Water Quality 
Standards(4)

Selected 
Groundwater 
PRG (µg/L) (5) 

VOLATILES (µg/L)
1,4-Dichlorobenzene C 8 1.3 0.43 - 43 N/C 0.43 - 43 5 5 (8) 5 (10)

Chloroform C 2.4 2.4 0.21 - 21 N/C 0.21 - 21 80 NE 80 (10)

Ethylbenzene C 24 4.8 1.9 - 190 N/C 1.9 - 190 5 NE 5 (10)

Trichloroethene C 49 J 49 0.8 - 80 (6) 1.2 - 1,200 (7) 1.6 - 160 (6) 5 40 (9) 5
Vinyl chloride C 3 J 1.8 0.015 - 1.5 0.016 - 1.6 0.32 - 32 2 NE 2 (10)

M+p-xylenes N 120 1.4 J N/C N/C N/C 5 NE 5
O-xylene N 47 3 N/C N/C N/C 5 NE 5
1,1-Dichloroethane11 C 120 NS 2.8 NE NE 5 NE 5
1,1,1-Trichloroethane11 N 34 NS 800 NE NE 5 NE 5
Notes:
µg/L - micrograms per liter
J - estimated value
N/C - Not calculated because no risk to human health associated with this chemical or pathway.  See Human Health Risk Assessment.
NE - Not established.
NS - Not Sampled

2 - Value calculated using the Human Health Risk Assessment for Site 2. Risk range is 10-6 - 10-4, HI = 0.1.

5 - Preliminary Remediation Goal (PRG) is selected based on the most conservative criteria that can be sampled for detection for a given chemical.
6 - Cancer risk was calculated for both mutagenic and nonmutagenic trichloroethene.  The risk-based PRG range was chosen as the more stringent of the two, for nonmutagenic trichloroethene.
7 - Cancer risk was calculated for both mutagenic and nonmutagenic trichloroethene.  The risk-based PRG range was chosen as the more stringent of the two, for mutagenic trichloroethene.
8 - Value is for total dichlorobenzenes. Value associated with chronic aquatic risk.
9 - Value associated with risk to human health through the consumption of fish.
10 - Although this chemical did not exceed NYSDOH MCLs during the September 2011 sampling event, the value is still within Site-Specific PRG values for consumption and/or inhalation in the 10-6 to 10-4 risk range and will be kept 
as a chemical of concern (COC).  These chemicals will be monitored and are within the trichloroethene and xylene groundwater plumes.  Values are protective against vapor intrusion.

3 - New York State Department of Health (NYSDOH) Part 5, Subpart 5-1: Public Water Systems; Table 1 : Inorganic Chemicals and Physical Characteristics Maximum Contaminant Level Determination; Table 3 Organic 
Chemicals Maximum Contaminant Level (MCL) Determination; Table 9D: Organic Chemicals - Principal Organic Contaminants Minimum Monitoring Requirements. 
http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-1_tables.htm.
4 - New York State Department of Environmental Conservation (NYSDEC) Part 703: Surface Water Quality Standards; Part 703.5 Water quality standards for taste-, color- and odor-producing, toxic and other deleterious 
substances; Table 1: Water Quality Standards Surface Waters and Groundwater, Class C. http://www.dec.ny.gov/regs/4590.html.

1  - Maximum detection was based on January 2008,  September 2009, September 2010, and March 2011 sampling events for all chemicals except for 1,1-Dichloroethane and 1,1,1-Trichloroethane.  Maximum detections 
of 1,1-Dichloroethane and 1,1,1-Trichloroethane were based on September 2014 and September 2015 sampling events.

11 - 1,1-Dichloroethane and 1,1,1-Trichloroethane were detected above NYSDOH MCLs beginning in September 2014 after drums to the north were encountered and removed during construction activities.  Results were not 
evaluated in the 2012 risk assessemt.  The May 2016 United States Environmental Protection Agency (EPA) Regional Screening Levels (RSL) for tapwater are presented instead of a calculated PRG.  (US EPA RSL, Tapwater Risk 
range is 10-6 - 10-4, HI = 0.1. May 2016.)



TABLE 4-1
GENERAL RESPONSE ACTIONS FOR SOILS AND GROUNDWATER

SITE 2 FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

General Response 
Action (GRA)

No Action

Institutional Controls

Containment

Removal

Disposal

Ex-Situ Treatment

In-Situ Treatment

Transporation and long-term containment of contaiminated 
material at an off property facility.
Involves taking contaminated media out of it's current location, 
applying treatment, and either placing treated media back into the 
site, or managing off-site.
Treats contaminants in place via chemical, biological, and/or 
physical processes.

Effect Associated with Remedial Action Objectives (RAOs)

None. Serves as a baseline to compare other response actions.
Reduces human exposure to contaminated soils, groundwater, or 
MEC by restricting activites and / or aquifer use that may result in 
exposure. Monitoring may be performed in conjunction with other 
alternatives to determine if RAOs are being met or if/when 
cleanup goals are met. 
Minimizes or prevents the migration of contaminants in the soils 
to surrounding groundwater and receptors.  Also could minimize 
or eliminate migration of contaminated groundwater beyond the 
property line. Minimizes receptors contact with munitions and 
explosives of concern (MEC).
Removes contaminants by physical extraction of impacted soil, 
groundwater, and munitions.



TABLE 4-2
SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOILS AND GROUNDWATER

SITE 2 FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK
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Effectiveness Implementability Relative Cost Screening comments

No Action No Action Not Applicable No activities conducted at site to address 
contamination.

√ √ √

Not effective, does not achieve PRGs and 
there is no evaluation of potential impacts to 
human health and the environment.

Readily implementable, no actions required. Low. Retained.                    
Provides basis of 
comparison to other 
process options and 
remediation 
technologies.

Administrative 
restrictions

Land-Use 
Controls (LUCs)/ 

Deed 
Restrictions and 

Notices

Administrative action used to restrict 
groundwater use and future site activities.

√ √ √

Deed restrictions are viable, in combination 
with other technologies. Deed restrictions 
could consist of land use and groundwater 
use restrictions.  Soils were compared to New 
York State Department of Environmental 
Conservation (NYSDEC) Soil Cleanup 
Objectives for Unrestricted Land Use and New 
York State maximum contaminant limits 
(MCLs) for groundwater to note which media 
would need environmental restrictions.  

Easy to implement on site. Would be more 
difficult to extend off-site. Normally combined 
with other technologies to enhance 
performance. Can be used for short-term or 
long-term remedies. Can be removed.  There 
is no planned industrial use of this site in the 
future.

Low. Retained.                    
Deed restrictions will 
be in place while 
contamination and 
potential MEC 
remains.

Access 
Restrictions

Fences Security fences installed around potentially 
contaminated areas to limit access.

√ √

Prevents public from entering site, and 
provides site security. A Navy property line 
(fence line) is already in place.  Wooded 
areas restrict access to areas with potential 
MEC.

Site contamination is located within existing 
facility boundaries, but the trichloroethene 
plume extends at least to the Navy fence line.  
Other restrictions would be required to 
address this contamination. 

Low. Not selected.              
Does not meet PRGs. 
Does not address 
possible spread of 
contamination from 
soil to groundwater, 
or the migration of 
groundwater beyond 
the property line.

Monitoring/ 
Sampling

Performance and 
Compliance 
Monitoring

Sampling and analysis to evaluate the 
migration of contaminants within or the 
potential contamination of groundwater. √ √

Provides performance and compliance 
monitoring data. 

Easily implemented. Generate monitoring plan 
and sample on established schedule. Minimal 
infrastructure and O&M required.

Low annual costs, but long-
term costs can be 
moderate because of 
extended period of 
operation. 

Retained.                    
Can be implemented 
with action 
alternatives. 

Monitored 
Natural 

Attenuation 
(MNA)

Intrinsic Process 
and Performance 

Monitoring

Natural attenuation (all mechanisms 
including biodegradation, dilution, etc.) 
coupled with regular monitoring as well as for 
other indicators of biodegradation.

√ √

Effective for sites where there are no 
unacceptable current risks (no exposure) and 
future risks are minimal. Current site 
contamination is limited to low concentrations 
of chlorinated Volatile Organic Compounds 
(VOCs) from residual solvent contamination 
and VOCs from a residual smear zone 
associated with the former free product area.

Easily implemented; sampling would be 
required to monitor progress of attenuation. 
Minimal infrastructure and O&M required.

Low annual costs, but long-
term costs can be 
moderate because of 
extended period of 
operation. 

Retained.                    
May also be 
combined with action 
alternatives.

Screening

General 
Response 

Action

Remedial 
Technology Process Options Description

Chemical 
Class
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Institutional 
Controls
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Screening

General 
Response 

Action

Remedial 
Technology Process Options Description

Chemical 
Class
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Cover Soil Cover Use of impermeable material (e.g., soil) to 
prevent exposure to contamination.

√ √

Would prevent potential receptors from direct 
contact with contaminated soil, although direct 
contact with site soils is unlikely due to the 
depth of contamination [i.e. 12 - 20 feet below 
ground surface (bgs)]. Would prevent 
receptors from direct contact with potential 
MEC.

Easily implemented, and materials and 
services required to implement this technology 
are readily available.  A permeable cover 
would not prevent infiltration of precipitation. 
Permeable covers may also restrict transport 
of air and moisture to contaminants. However, 
a soil cover would provide a barrier to 
potential MEC.  Could impact future site use. 

Moderate. Retained (MEC 
only).

Capping Capping Use of impermeable or semi-permeable 
materials (e.g., soil, clay, synthetic 
membrane, asphalt) to prevent exposure to 
contamination and/or reduce the vertical 
migration of contaminants to groundwater. √

Cover would prevent potential receptors from 
direct contact with contaminated soil. Due to 
the depth of contaminated soils (12 - 20 feet 
bgs), direct contact with contamination is 
unlikely.  Existing groundwater data indicates 
that there may be a persistent source of VOCs 
from a residual smear zone associated with 
the former free product area, including both 
saturated and unsaturated soils.

Installation would be easy, and materials and 
services required to implement this technology 
are readily available.  There are no existing 
structures at the site that would need to be 
considered prior to the construction of the 
cover.

Low. Not selected.              
Does not address 
possible spread of 
contamination from 
soil to groundwater, 
or the migration of 
groundwater beyond 
the property line.

Removal - 
Solids

Bulk Excavation Bulk Excavation Mechanical removal of solid materials using 
construction equipment.

√ √

Excavation is a well-proven and effective 
method. Excavation would remove remaining 
contaminated soils and / or soils potentially 
containing MEC. Confirmation sampling would 
verify the effectiveness of the removal action.  
2008/2009 excavation of shallow petroleum-
contaminated soils removed the bulk of 
contamination and native soils were 
encountered at approximately 5 feet bgs.

Would be more difficult to implement due to 
the depth of contamination, and presence of 
contaminated saturated and unsaturated soils. 
For munitions, soil would have to be removed 
until native soil is encountered plus an 
additional foot to ensure MEC has been 
removed.  The large area and depth would 
result in a high volume of soils to be 
excavated.  

High.  Costs increase with 
the depth of 
contamination. Dewatering 
may add significant cost 
components.  

Retained.                    

Landfill Hazardous or 
Nonhazardous 

Landfill

Disposal of excavated material in an off-site 
landfill. 

√

Contaminated material is not expected to be 
hazardous. 

Excavation would be more difficult due to the 
depth of contaminated soils.  Excavated soil is 
expected to be RCRA non-hazardous and 
may be disposed in a RCRA subtitle D waste 
facility. 

Cost is expected to be low 
to moderate. Costs can 
increase with respect to 
distance to the nearest 
storage facility and 
required permits. 

Retained.                    

Recycling and 
Salvage

Recycling and 
Salvage

Recycling of fill materials components 
instead of disposal. √

Involves re-use of site components. Can be considered as a secondary 
technology.  No recyclable material is 
expected from this site. 

Low. Not Selected. No 
recyclable material is 
expected from the 
site.                              

Consolidation Consolidation Relocation of untreated soil on site. 

√

Would be effective as uncontaminated soils 
can be used as backfill, and other soils could 
be segregated onsite. 

Implementable as combined with excavation 
and other technologies if waste soils are 
present. 

Low. Not Selected.  Does 
not address possible 
migration of 
contamination to 
groundwater.               

Disposal / 
Reuse

Containment
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Screening

General 
Response 
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Remedial 
Technology Process Options Description
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Disposal / 
Reuse cont.

Beneficial 
Reuse

Beneficial Reuse 
as Fill Material

On-site reuse of uncontaminated, treated 
soil, or MEC free soil. √ √

Would be effective as uncontaminated soils 
can be used as backfill. 

Implementable as combined with excavation 
and other technologies if waste soils are 
present. 

Low. Retained.                    

Incineration Volatilization and oxidation of organic 
compounds via conveyance through high 
temperature. √ √

Effective technology used to destroy 
explosives and hazardous wastes including 
chlorinated hydrocarbons. 

This technology is not generally applied to non-
hazardous wastes. 

High operation and capital 
costs. Additional cost of 
excavation would be 
significant. 

Not selected.              
This technology is not 
generally applied to 
low level organics.

Low-
Temperature 

Thermal 
Desorption

Wastes are heated to volatilize water and 
organic contaminants.  A carrier gas 
transports volatilized water and organics to a 
gas treatment system.  

√ √

Proven effective at reducing concentrations of 
petroleum products and related chemicals.  

Off-gas may require treatment to capture 
contaminants.  Heating is not designed to 
destroy organics.  May require secondary 
treatment. This technology is not generally 
applicable to low volatile organics.

Additional cost of 
excavation would be 
significant. 

Not selected.              
This technology is not 
generally applied to 
low level organics.

Landfarming Contaminated soil, sediment, or sludge is 
excavated, applied into lined beds and 
periodically turned over to aerate waste. √

Contaminants serve as the carbon and energy 
source to promote oxygen transfer using 
typical agricultural equipment. 

Space is available. Not generally applied to 
low level contamination.  May have limited 
effectiveness for target contaminant group.

Additional cost of 
excavation would be 
significant.  Volatile 
contaminants may require 
additional treatment.

Not selected.              
This technology is not 
generally applied to 
low level organics.

Slurry Phase 
Treatment

Treatment of contaminated material in a 
slurry reactor under controlled conditions 
using natural or cultured microorganisms to 
biodegrade organics. 

√ √

Uses innovative technologies to treat 
contaminants.  Treatment is less effective for 
xylene contamination.

Long residence times may be required for 
treatment. 

Additional cost of 
excavation would be 
significant. 

Not selected.              
Limited effectiveness 
for target contaminant 
group.

Oxidation Use of strong oxidizers such as ozone, 
peroxide, chlorine, or permanganate to 
chemically oxidize materials. √ √

Oxidation of solid waste streams is not well 
established and is typically used for liquid 
wastes.  May be less effective for petroleum 
derivatives.

Good control of dosing and treatment efficacy. 
Destroys or alters organic contaminants to 
less toxic or non-toxic forms. 

Additional cost of 
excavation would be 
significant. 

Not selected.              
Limited effectiveness 
for target soil 
contaminants.

Dehalogenation Contaminated soil is screened and mixed 
with reagents.  The mixture may then be 
heated. √

Process is either achieved by the replacement 
of halogen molecules or partial volatilization.  
Not effective on xylenes.

Reagent requirements increase based on the 
type of soil matrix.

Moderate to high.  
Excavation would increase 
costs.  More expensive 
than technologies with 
equal effectiveness.

Not selected.  High 
cost and not effective 
on xylenes.                  

Physical Pump and Treat Groundwater is pumped from the 
subsurface, treated, and re-injected.  
Additional treatment such as air stripping or 
adsorption onto granular activated carbon 
(GAC) is typically used.

√ √

Process has limited effectiveness, and is not 
normally used on low-level concentrations.  
Process may need a long time to achieve 
RAOs.  

Vendors are readily available.  Could be used 
to prevent off-property migration of 
contaminated groundwater.  Often requires 
significant long term O&M in addition to long 
times to reach clean up goals.  

Moderate to high 
depending on significant 
O&M costs and cost of 
additional treatment.  More 
expensive than 
technologies with equal 
effectiveness.

Not selected. This 
technology is not 
generally applied to 
low level 
concentrations of 
contamination.             

Ex-Situ 
Treatment

Thermal

Biological

Chemical
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In-Situ 
Treatment

Thermal Hot Air Injection Use of hot air to heat and volatilize 
contaminants. 

√ √

This technology is applicable to volatile 
organic compounds such as xylenes. 

Off-gas may require additional treatment. Moderate. Not selected.              
Injected air does not 
need to be heated to 
improve 
effectiveness.

Biosparging Contaminant-free air is injected into the 
subsurface to provide oxygen to promote 
aerobic degradation. √

Biosparging has been proven effective in 
treating soils contaminated by petroleum 
residuals and other organic chemicals. 

Biosparging is becoming more common, and 
hardware required for remediation is readily 
available.  

Costs associated with this 
technology are moderate, 
and are dependent upon 
surface area of 
contamination and soil 
type. 

Retained. 

Nutrient 
enhanced 

biosparging

Air and nutrients (nitrogen and phosphorus) 
are injected into the subsurface to provide 
oxygen to promote aerobic degradation. 

√

Remediation is dependent upon a number of 
factors including ground temperature, soil 
content and soil moisture.

Would be readily implementable. When 
conducted in-situ, it does not require initial 
excavation of site contaminants. 

Costs associated with this 
technology are low to 
moderate depending upon 
the time to clean-up and 
the presence of 
indigenous 
microorganisms. If 
bioremediation can reach 
clean-up goals in a 
compatible time-frame, 
significant costs can be 
saved over methods 
involving excavation. 

Not Selected.              
Although effective, air 
injection alone will be 
effective on low level 
contamination.

Oxygen 
Releasing 
Compound 

(ORC)

ORC is injected into the saturated or 
unsaturated zones. Gradual release of 
oxygen promotes aerobic biological activity.

√

Contaminated soil extends to the saturated 
zone so this method, normally considered for 
groundwater treatment, is applicable. This 
technology is considered less flexible 
compared to biosparging. 

Provides a long-term oxygen source.  More 
reagent would be required based on the soil 
matrix.  Data indicates the presence of a 
residual petroleum smear zone associated 
with the former free product area.  Remaining 
total petroleum hydrocarbons (TPH) are 
present in significant amounts and would 
require additional reagent for effective 
degradation of remaining contaminants.  
Vendors are available.

Moderate to high  based 
on the amount of reagent 
required.  See Appendix B 
for preliminary cost 
estimates associated with 
this process option.

Not Selected.              
Significant costs are 
associated with this 
technology, so a 
reagent will not be 
used for source area 
treatment.  An oxygen 
releasing compound 
may be used to treat 
spills if drums 
containing petroleum 
are uncovered.            

Hydrogen 
Releasing 
Compound 

(HRC)

HRC is injected into the saturated zone.  
Gradual release of hydrogen via the release 
of lactic acid to promote anaerobic biological 
activity.

√

HRC provides a controlled release of 
contaminant to aid natural reductive 
dechlorination processes.  Process may be 
slow, and is dependent on matrix conditions.

Would be used to speed property transfer 
through reduction of contaminant 
concentrations.  Vendors are available.

Low to moderate based on 
the amount of reagent 
required.

Retained.                    

Physical Air Stripping Air is injected via vertical wells; air carries 
contaminants from the water to air phase.  
Vapors may be drawn off by a soil vapor 
extraction (SVE) system.

√ √

Systems are most effective on volatiles, like 
chlorinated organics present in groundwater.  
This is a proven technology.

Vendors are readily available.  Could be used 
to prevent off-property migration of 
contaminated groundwater.  

Moderate based on the 
number of wells required 
and additional off gas 
treatment.

Retained.

BiologicalIn-Situ 
Treatment 

(cont.)
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SUMMARY OF TECHNOLOGIES AND PROCESS OPTIONS RETAINED FOR DEVELOPMENT AND EVALUATION
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General 
Response 

Action

Remedial 
Technology Process Options Description Area of Consideration

No Action No Action Not Applicable No activities conducted at site to address 
contamination.

Not Applicable.  Provides a basis of comparison 
to other process options.

Administrative 
restrictions

Land-Use Controls 
(LUCs)/ Deed 

Restrictions and 
Notices

Administrative action used to restrict groundwater use 
and future site activities.

Deed restrictions may remain in place while 
contamination and munitions and explosives of 
concern (MEC) remains.  May be combined with 
other remedial technologies.

Monitoring/ 
Sampling

Performance and 
Compliance 
Monitoring

Sampling and analysis to evaluate the migration of 
contaminants within or the potential contamination of 
groundwater.

Would be implemented site-wide to monitor 
effectiveness of remedial technologies.

Monitored 
Natural 

Attenuation 
(MNA)

Intrinsic Process 
and Performance 

Monitoring

Natural attenuation (all mechanisms including 
biodegradation, advection-dispersion, dilution, etc.) 
coupled with regular monitoring as well as for other 
indicators of biodegradation.

Would be implemented site-wide, and may be 
combined with other technologies.

Containment Soil Cover Soil Cover Natural fill and topsoil will be transported from and 
offsite source and installed over areas that potentially 
contain MEC.

The remedial technology only addresses MEC.  
Would need to be combined with other 
technologies that address soil and groundwater.

Removal Bulk Excavation Bulk Excavation Mechanical removal of solid materials using 
construction equipment.

Would be implemented in the source area of soil 
contamination [i.e. soils with xylene 
concentrations greater than 260 micrograms per 
kilogram (µg/Kg)] and at the MEC area.

Disposal/Reuse Beneficial Reuse Beneficial Reuse 
as Fill Material

On-site reuse of uncontaminated, treated soil, or soils 
free of MEC. 

Would be implemented in connection with 
excavation activities.

Institutional 
Controls
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SUMMARY OF TECHNOLOGIES AND PROCESS OPTIONS RETAINED FOR DEVELOPMENT AND EVALUATION

SITE 2 FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

PAGE 2 of 2

General 
Response 

Action

Remedial 
Technology Process Options Description Area of Consideration

Biosparging Contaminant-free air is injected into the subsurface to 
provide oxygen to promote aerobic degradation. 

Would be implemented in the source area of soil 
contamination (soils with xylene concentrations 
greater than 260 µg/Kg).

Hydrogen 
Releasing 

Compound (HRC) 
and Oxygen 
Releasing 

Compound (ORC)

HRC and/or ORC is injected into the saturated zone.  
Gradual release of a hydrogen or oxygen source 
promotes biological activity to degrade remaining 
contamination.

HRC will be implemented via slurry injection to 
form a biobarrier in the western plume in the area 
of trichloroethene-contaminated groundwater 
greater than 5 micrograms per liter.  HRC and/or 
ORC may be used to treat potential residual 
source areas in the Debris Area.

Physical Air Stripping Air is injected via vertical wells, and air carries 
contaminants from the water to air phase.  

Would be implemented at the Navy fence line 
(property line) to prevent migration of 
contaminated groundwater off property.  

BiologicalIn-Situ 
Treatment



TABLE 5-1
CRITERIA ANALYSIS FACTORS AND CONSIDERATIONS

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 1

Attain Media Cleanup Standards

Controls the Sources of Releases

Long-term Reliability and Effectiveness

Short-term Effectiveness

Implementability

Cost Evaluates both capital and operation and maintenance costs.
State and Community Acceptance(1) Public and regulatory acceptance of the alternative.

Long-term Effectiveness and Permanence

Short-term Effectiveness

Implementability

Cost Evaluates both capital and operation and maintenance costs.

State Acceptance Regulatory acceptance of the alternative.
Community Acceptance Public acceptance of the alternative.
Notes:
1 = Public and regulatory acceptance of the alternative is evaluated in detail after the public comment period on the FS/CMS.

Discusses how the alternative manages site risks during construction 
and implementation of the alternative.
Discusses the technical and administrative feasibility of constructing, 
operating, and maintaining a remedial action alternative.

Discusses the elimination of further releases (i.e. source areas) and 
migration of contamination.

Reduction in the Toxicity, Mobility, or Volume 
of Wastes

Comply with Applicable Standards for 
Management of Wastes

Protect Human Health and the Environment Describes how the alternative reduces risk to human health through 
contaminant exposure, reduces the threat to previously unaffected 
environmental media, and reduces the risk to ecological receptors.

Balancing Factors
Discusses how the alternative manages future site risks during the 
period after the remedial action is complete.
Discusses the treatment process involved with the alternative.  
Quantifies the amount of hazardous material treated, the scope of action 
taken to mitigate original risks, risks associated with treatment, and 
remaining residuals. 

Discusses how specific waste management activities will be conducted 
in compliance with state and/or federal regulations.

Corrective Measures Study (CMS) Evaluation Criteria
Analysis Factor Description

Performance Standards
Discusses achievement of preliminary remediation goals (PRGs) and the 
time to achieve these goals.

Feasibility Study (FS) 9 National Oil and Hazardous Substances Pollution Contingency Plan (NCP) Criteria

Modifying Criteria (1)

Analysis Factor Description
Threshold Criteria

Overall Protection of Human Health and the 
Environment

Describes how the alternative reduces risk to human health through 
contaminant exposure, reduces the threat to previously unaffected 
environmental media, and reduces the risk to ecological receptors.

Compliance with Applicable or Relevant and 
Appropriate Requirements (ARARs)

Verifies that the alternative meets chemical, action, and location-specific 
ARARs (as described in Section 3).
Primary Balancing Criteria
Discusses how the alternative manages future site risks during the 
period after the remedial action is complete.
Discusses the treatment process involved with the alternative.  
Quantifies the amount of hazardous material treated, the scope of action 
taken to mitigate original risks, risks associated with treatment, and 
remaining residuals. 
Discusses how the alternative manages site risks during construction 
and implementation of the alternative.
Discusses the technical and administrative feasibility of constructing, 
operating, and maintaining a remedial action alternative.

Reductions of Toxicity, Mobility, and Volume 
Through Treatment



TABLE 5-2
COMPARATIVE ANALYSIS OF ALTERNATIVES

SITE 2 - FORMER FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK

Page 1 of 6

Criteria Alternative 1 -                                                             
No Action

Alternative 2A -                                                                    
Land-Use Controls (LUCs) and 

Monitoring

Alternative 2B - LUCs, 
Monitoring, and Additional 
Treatment of Source Areas 

(e.g. Leaking Drums)

Alternative 3 -                                                   
Hydrogen Releasing 

Compound (HRC)

Alternative 4A -                                                       
Biosparging 

Alternative 4B -                                                  
Biosparging and Air Stripping 

at the Fence Line

Alternative 5 - Excavation of 
Residual Petroleum-

Contaminated Soils and Air 
Stripping at the Fence Line

Attain Media 
Cleanup 
Standards

Does not achieve Preliminary 
Remediation Goals (PRGs).

PRGs would be achieved in 
approximately 30 or more years.

PRGs would be achieved in 
approximately 30 years, with 
treatment of potential source 
areas (e.g. leaking drums) with 
HRC and/or ORC.

PRGs would be obtained in 
approximately 22 years through 
enhanced anaerobic reductive 
dechlorination and natural 
attenuation of residual 
contamination.

PRGs would be obtained in 
approximately 30 years through 
source area soil treatment by 
biosparging (five years), and 
natural attenuation of residual 
VOC contamination in 
groundwater.

PRGs would be obtained in 30 
years or less through source area 
soil treatment by biosparging (five 
years), treatment of potential 
source areas (e.g. leaking drums) 
with HRC and/or ORC, and 
containment of VOC-
contaminated groundwater (air 
stripping).

PRGs would be obtained in 30 
years through source soil removal 
via excavation (three years), 
treatment of potential source 
areas with HRC and/or ORC, and 
containment of VOC-
contaminated groundwater (air 
stripping).

Source Control No source area control. Same as Alternative 1. Involves limited source area 
control with treatment of potential 
source areas (e.g. leaking drums) 
with HRC and/or ORC to prevent 
a continuing groundwater source.  
Residual TPH and xylene 
contamination is addressed 
through monitoring.  PRGs 
(MCLs) would be achieved in 
approximately 30 years.

This alternative actively 
remediates the source of 
chlorinated VOC contamination 
through reagent injection.  
Residual TPH and xylene 
contamination is addressed 
through monitoring.  PRGs would 
be obtained in approximately 22 
years.

This alternative actively 
remediates source soil 
contamination through enhanced 
aerobic biodegradation of 
contamination.  Also involves 
treatment of potential source 
areas (e.g. leaking drums) with 
HRC and/or ORC.  Residual TCE 
contamination in groundwater is 
addressed through monitoring.  
PRGs would be obtained in 
approximately 30 years.

Same as Alternative 4A.  
Additionally, VOC-contaminated 
groundwater is contained at the 
fence line with an air stripping 
system.   PRGs would be 
obtained in approximately 30 
years.

This alternative involves removal 
(excavation) of source soil 
contamination and includes 
treatment of potential source 
areas (e.g. leaking drums) with 
HRC and/or ORC.  Additionally, 
TCE-contaminated groundwater 
is contained at the fence line with 
an air stripping system.   PRGs 
would be obtained in 
approximately 30 years.

Protect Human 
Health and the 
Environment

Not protective of human health 
and the environment.  Does not 
meet Remedial Action Objectives 
(RAOs).  Contaminated site soil 
can be used elsewhere and 
potable use of groundwater could 
result in risk from volatile organic 
compounds (VOCs).  
Contaminants in soil could 
continue to migrate to 
groundwater, and/or 
contaminated groundwater could 
continue to migrate beyond the 
Navy fence line (property line).  
Potential vapor intrusion issues 
with groundwater were identified 
with the Human Health Risk 
Assessment (HHRA).  There 
would be no notifications in place 
to identify vapor intrusion risks.  
Also, personnel can be exposure 
to potential residual MEC.  

This alternative is expected to 
meet RAOs through LUCs to 
restrict use of contaminated site 
soils and groundwater, provide 
notification of potential vapor 
intrusion, inspections, and 
monitoring of groundwater.  
Xylenes contained within total 
petroleum hydrocarbons (TPH) 
would naturally degrade and 
possible migration to groundwater 
would be monitored.  Chlorinated 
VOC concentrations would 
decrease through natural 
attenuation and dilution 
mechanisms.  

Same as Alternative 2A.  In 
addition, potential source areas 
(e.g. leaking drums) would be 
addressed through treatment with 
a HRC and/or an oxygen 
releasing compound (ORC) 
(petroleum contamination).  This 
would address a possible 
continuing groundwater source.

Same as Alternative 2B.  In 
addition, an injected source of 
lactic acid (as HRC) would 
enhance anaerobic dechlorination 
of chlorinated VOCs in 
groundwater.  

Same as Alternative 2B.  
Biosparging would be used to 
accelerate biodegradation of 
residual soil contamination. 

Same as Alternative 4A.  In 
addition, residual chlorinated 
VOC contamination in 
groundwater would be addressed 
through mass transfer (air 
stripping) to prevent continuing 
migration of contamination off 
property.  Treatment for off-gases 
associated with remediation 
systems was determined 
unnecessary (see Appendix B).

Same as Alternative 2B.  
Additionally, this alternative is 
protective of human health and 
the environment because source 
soil contamination would be 
removed via excavation and  
residual chlorinated VOC 
contamination in groundwater 
would be addressed through 
mass transfer (air stripping) to 
prevent continuing migration of 
contamination off property.  
Treatment for off-gases 
associated with remediation 
systems was determined 
unnecessary (see Appendix B).
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Page 2 of 6

Criteria Alternative 1 -                                                             
No Action

Alternative 2A -                                                                    
Land-Use Controls (LUCs) and 

Monitoring

Alternative 2B - LUCs, 
Monitoring, and Additional 
Treatment of Source Areas 

(e.g. Leaking Drums)

Alternative 3 -                                                   
Hydrogen Releasing 

Compound (HRC)

Alternative 4A -                                                       
Biosparging 

Alternative 4B -                                                  
Biosparging and Air Stripping 

at the Fence Line

Alternative 5 - Excavation of 
Residual Petroleum-

Contaminated Soils and Air 
Stripping at the Fence Line

Comply with 
Standards for 
Management of 
Wastes

No wastes generated. Non-hazardous Investigative 
Derived Wastes (IDW) are 
generated.

Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A. Waste soils will be disposed in a 
permitted facility.  Soils are not 
expected to be hazardous.  Non-
hazardous IDW wastes are also 
generated.

Long-term 
Reliability and 
Effectiveness

Not effective in the long term.  
Contaminated soils could 
continue to leach to groundwater 
and impact potable water 
supplies.  Xylenes in soils and 
chlorinated VOCs in groundwater 
exceed PRGs and pose a risk to 
human health or ecological 
receptors.  No controls in place to 
monitor potential effects.

Alternative would be protective 
and permanent in the long term.    

Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A.

Reduction of 
Toxicity, Mobility 
or Volume 
through 
Treatment

No reduction through treatment.  
Residual petroleum product (as 
TPH) and associated xylenes in 
soils and chlorinated VOCs in 
groundwater would degrade 
through natural biological activity.

Same as Alternative 1.  Minor 
quantities of contaminated soil 
and groundwater would be 
generated during monitoring 
activities.  

Same as Alternative 2A.  In 
addition, treatment of potential 
source areas (e.g. leaking drums) 
with a HRC and/or ORC would 
minimize a continuing source of 
groundwater contamination.  

Same as Alternative 2B.  HRC 
injections would aid anaerobic 
biodegradation of approximately 
0.30 pounds of chlorinated VOCs 
over eight years. An additional 
8.1 pounds of xylenes and 26 
tons of residual petroleum (as 
TPH) and subsequent 
groundwater contamination would 
degrade through attenuation.  

Same as Alternative 2B.  
Biosparging will aid aerobic 
biodegradation of approximately 
26 tons of residual petroleum (as 
TPH) and an associated 8.1 
pounds of xylenes over five 
years.    

Same as Alternative 4A.  
Contamination in groundwater 
would decrease through 
degradation and some mass 
transfer via air stripping to 
remove approximately 0.34 
pounds of VOCs.  

Same as Alternative 2B.  
Approximately 4,200 cubic yards 
of soil contaminated with 26 tons 
of TPH and 8.1 pounds of xylenes 
would be removed from the site 
via excavation.  Contamination in 
groundwater would decrease 
through degradation and some 
mass transfer via air stripping to 
remove approximately 0.34 
pounds of VOCs.  

Short-term 
Effectiveness

Not effective in the short term.  
Soil contamination will remain 
and possibly continue to leach to 
groundwater.  The on property 
chlorinated VOC and xylenes 
plume (Eastern plume) is 
expected to attenuate in 
approximately eight years.  The 
on and off property chlorinated 
VOC plume (Western plume) is 
expected to attenuate in 
approximately 30 years.

LUCs, in combination with 
monitoring, would be protective 
while contamination remains.   
PRGs would not be achieved until 
30 or more years (same as 
Alternative 1).  

Same as Alternative 2A.  PRGs 
would not be achieved in 
approximately 30 years.  
Additional treatment of potential 
source areas with an HRC and/or 
ORC would reduce the time to 
attenuate for the on property 
Western plume to nine years, and 
the off property Western plume to 
approximately 30 years.  The on 
property Eastern plume would 
attenuate in approximately eight 
years.

Same as Alternative 2B.  
Potential controlled exposure to 
workers during injections.  PRGs 
would be obtained in 
approximately 22 years.  The time 
to attenuate for the on property 
Western plume would be reduced 
to seven years by three years of 
slurry injection.  The off property 
Western plume will attenuate in 
approximately 22 years and the 
Eastern plume in approximately 
eight years.

Same as Alternative 2B.  In 
addition, there is potential 
controlled exposure to workers 
during remediation.  PRGs would 
be obtained for the Eastern 
plume in approximately five years 
through biosparging and natural 
attenuation of residual  
groundwater contamination.  

Same as Alternative 4A.  Air 
stripping would prevent 
continuing off-property migration 
of the Western plume.  The 
Western plume will attenuate in 
30 years or less. 

Same as Alternative 4B for the on 
and off property Western plumes.  
Excavation would remove soil 
contamination and remaining 
groundwater contamination in the 
Eastern plume would attenuate 
within three years.
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Criteria Alternative 1 -                                                             
No Action

Alternative 2A -                                                                    
Land-Use Controls (LUCs) and 

Monitoring

Alternative 2B - LUCs, 
Monitoring, and Additional 
Treatment of Source Areas 

(e.g. Leaking Drums)

Alternative 3 -                                                   
Hydrogen Releasing 

Compound (HRC)

Alternative 4A -                                                       
Biosparging 

Alternative 4B -                                                  
Biosparging and Air Stripping 

at the Fence Line

Alternative 5 - Excavation of 
Residual Petroleum-

Contaminated Soils and Air 
Stripping at the Fence Line

Implementability Easy to implement. Easy to implement.  A monitoring 
well network would not be 
installed until the remaining 
munitions of explosive concern 
(MEC) Investigation is complete.

Same as Alternative 2A.  Vendors 
and equipment are available for 
reagent.  

Moderately difficult to implement.  
Vendors and equipment are 
available for reagent.  A 
monitoring well network would not 
be installed until the remaining 
MEC Investigation is complete.  

Same as Alternative 3.  Vendors 
are readily available for 
biosparging technology.

Same as Alternative 3.  Vendors 
are readily available for 
biosparging and air stripping 
technologies.

Difficult to implement due to the 
depth of the excavation and 
requirement of dewatering.  
Vendors and equipment are 
available for reagent and air 
stripping technologies. 

Cost $0 Capital: $75,000                                                                                                                       
O&M: $65,000 - $120,000 per 
year (30 years) 
PV: $2,000,000

Capital: $140,000                                                                                                                       
O&M: $42,000 - $120,000 per 
year (30 years) 
PV: $1,700,000

Capital: $510,000                                                                                                                       
O&M: $42,000 - $510,000 per 
year (22 years)  
PV: $2,600,000

Capital: $780,000                                                                                                                      
O&M: $42,000 - $180,000 per 
year (30 years)
PV: $2,600,000

Capital: $1,900,000                                                                                                                           
O&M: $42,000 - $290,000 per 
year (30 years)                                                                                                                              
PV: $4,700,000

Capital: $4,900,000                                                                                                                           
O&M: $42,000 - $210,000 per 
year (30 years)                                                                                                                              
PV: $7,900,000

Compliance with 
ARARs

Does not comply with the 
chemical-specific ARARs of 
NYSDEC Soil Cleanup 
Objectives, EPA MCLs, or 
NYSDOH MCLs for groundwater.  
No location- or action-specific 
ARARs.

Complies with chemical- and 
location-specific ARARs.  Also 
complies with location- and action-
specific ARARs involved with 
creation and disposal of 
investigative-derived wastes 
(IDW).

Complies with chemical- and 
location-specific ARARs.  Also 
complies with location- and action-
specific ARARs involved with 
creation and disposal of IDW and 
underground injection control 
(UIC) regulations.

Same as Alternative 2B. Same as Alternative 2B.  Also 
complies with action-specific 
ARARs for air quality standards.  

Same as Alternative 4A.  Same as Alternative 4A.
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Criteria

Attain Media 
Cleanup 
Standards

Source Control

Protect Human 
Health and the 
Environment

Alternative 6 -                                                                    
Surface Clearing of Potential 
residual MEC, Stabilization, 

and LUCs

Alternative 7 - Excavation and 
Screening of Potential Residual 

MEC, and Re-Use of Soil

Potential residual munitions and 
explosives of concern (MEC) 
would remain in the soil 
indefinitely under the surface. 

PRG for MEC would be achieved 
once excavation, screening, and 
treatment of the MEC has been 
completed.

The source area soil would be 
surface cleared and stabilized to 
prevent exposure. 

This alternative involves removal 
(excavation), screening, 
treatment of MEC, and backfilling 
of soils at the site.  

This alternative would achieve the 
RAOs by removing potential 
residual MEC on the surface, 
stabilizing the surface, and 
through LUCs to restrict use of 
the site and  maintain surface 
conditions.  

This alternative would achieve the 
RAOs by removing and treating 
all the potential residual MEC at 
the site.  
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Criteria

Comply with 
Standards for 
Management of 
Wastes

Long-term 
Reliability and 
Effectiveness

Reduction of 
Toxicity, Mobility 
or Volume 
through 
Treatment

Short-term 
Effectiveness

Alternative 6 -                                                                    
Surface Clearing of Potential 
residual MEC, Stabilization, 

and LUCs

Alternative 7 - Excavation and 
Screening of Potential Residual 

MEC, and Re-Use of Soil

Same as Alternative 2A.  
However, the soil cover would 
need to be maintained over the 
years.    

Soils will be cleared of MEC and 
reused onsite.   The MEC would 
be treated to render it inert.  

Same as Alternative 2A.  
Maintenance activities would 
need to be conducted to mitigate 
erosion.

Same as Alternative 2A.

Same as Alternative 1.  Approximately 100,000 cubic 
yards of soil would be excavated, 
screened, reused onsite.  MEC 
would treated to render it inert.  

There is a slight risk during 
excavation and screening of 
injury to site personnel.  The 
surface clearance and 
stabilization in combination with 
LUCs would be protective while 
MEC remains.    

There is a slight risk during 
excavation and screening of 
injury to site personnel.  
Specialized workers are used to 
perform the site work.  



TABLE 5-2
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Criteria

Implementability

Cost

Compliance with 
ARARs

Alternative 6 -                                                                    
Surface Clearing of Potential 
residual MEC, Stabilization, 

and LUCs

Alternative 7 - Excavation and 
Screening of Potential Residual 

MEC, and Re-Use of Soil

Easy to implement.  Vendors and 
equipment are readily available.

Same as Alternative 6.  

Capital: $2,100,000                                                                                                                       
O&M: $26,000 - $56,000 per year 
(30 years) 
PV: $3,000,000

Capital: $12,000,000                                                                                                                          
O&M: $30,000 per year (1 year)                                                                                                                              
PV: $12,000,000

There are no ARARs.  There are 
TBCs that specify safety 
requirements with handling MEC.  

Same as Alternative 6.

NYSDEC - New York State Department of Environmental Conservation. RAOs - Remedial Action Objectives. HRC - Hydrogen releasing compound.  
NYSDOH - New York State Department of Health.  PV - Present value. ORC - Oxygen releasing compound.
O & M - Operation and maintenance. MEC - Munitions and explosives of concern.  LUCs - Land Use Controls. 
ARARs - Applicable, or Relevant, and Appropriate Requirements. VOCs - Volatile organic compounds. TCE - Trichloroethene.  
PRGs - Preliminary Remediation Goals. TPH - Total petroleum hydrocarbons.  MCL - Maximum contaminant level.
Remedial Action Objectives IDW - Investigation-derived waste TBCs - To be considered.  

1 - State and Community Acceptance are to be determined based on a review of this FS/CMS and development of a Proposed Remedial Action Plan and Statement of Basis.
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FTSB412   (2 - 14 FT)
XYLENES  ND

FTSB413   (0 - 10 FT)
XYLENES  ND

FTSB409   (13 - 15 FT)*
XYLENES  ND

FTSB408   (15 - 17 FT)*
XYLENES  2,500 µg/kg

FTSB02 (16 - 18 FT)
XYLENES  ND FTSB101   (20 - 22 FT)

XYLENES  ND

FT-MW01S   (18.5 - 28.5 FT)
                 MAR    SEPT   SEPT
                 2011    2011    2012
XYLENES  ND      ND       ND

FT-MW02S   (10.5 - 20.5 FT)
                     MAR   SEPT   SEPT
                    2011    2011    2012
XYLENES  24 µg/L 3 µg/L  0.7 µg/L  

FTSB401   (6 - 8 FT)
XYLENES  ND

FTSB402   (6 - 8 FT)
XYLENES  ND

FTSB403   (6 - 8 FT)
XYLENES  ND

FTSB404   (3 - 8 FT)
XYLENES  ND

FTSB405   (2 - 8 FT)
XYLENES  ND

FTSB407   (6 - 8 FT)
XYLENES  ND

FTSB406   (4 - 6 FT)
XYLENES  ND

FTSB410   (14 - 16 FT)
XYLENES  ND

FTSB411   (0 - 2 FT)
XYLENES  ND

FT-MW05S   (7.5 - 17.5 FT)
                     MAR   SEPT   SEPT
                    2011    2011    2012
XYLENES       ND      ND      ND 

³

Legend
&< Monitoring Well
"/ Soil Boring
!O Buried Drum
a Groundwater Flow

Area of Residual Petroleum
Contaminated Soils
2008/2009 Excavation Area
Site 2 Boundary [2016]

0 150 30075
Feet

A

A'
 µg/L = micrograms per liter
 µg/kg = micrograms per kilogram

*Field evidence of petroleum contamination 
(elevated photoionization detector [PID] reading, 
visually stained soils, or petroleum odor).
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FIGURE 2-3. EXTENT OF RESIDUAL 
SOIL CONTAMINATION

DETECTIONS OF TOTAL XYLENES
SITE 2 - FIRE TRAINING AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

2012 Buried Drum
Location

(REMOVED)

2008 Area of 
Crushed Drums

(REMOVED)
2008 Buried Drum

Location
(REMOVED)2015 Buried Drum

Location
(REMOVED)



FT-MW01S
(`15' EAST)

FTSB101
FTSB405

(`10' EAST)
FTSB02

(`25' WEST)
FTSB408

FTSB409
(`60' WEST)

FT-MW02S SB412 FTSB413

A A'

ND
ND

ND

ND

ND

*FREE PRODUCT (SHEEN):

ND

TD = 28.5'

TD = 22'

TD = 18'

TD = 15'

TD = 17'

TD = 20.5'

TD = 14'

TD = 10'

ND

FINE TO MEDIUM SAND ND
TD = 8'

TD = 4'

2,500 μg/kg XYLENES

FTSB410

ND
TD = 16'

FT-MW05S

ND

TD = 17.5'

(`25' WEST)

(`50' WEST)

(`65 EAST)

(`65' WEST) (`25' WEST) NAVY FENCE LINE

ESTIMATED EXTENT OF
XYLENE-CONTAMINATED SOIL

GROUNDWATER FLOW DIRECTION
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FT-TW425*

ND

TD = 25'

4.1 μg/L

TD = 35'

ND

TD = 45'

FT-TW438*
(`20' EAST)

ND

TD = 25'

ND

TD = 35'

(PROPERTY LINE)

EASTERN PLUME

MARCH, SEPTEMBER 2011

30

28

26

24

22

20

18

16

14

12

10

BLVD.

-27

-25

ND

TD = 45'

CLAY

LEGEND

SOIL BORING ID

TOTAL DEPTH MEAN SEA LEVEL

FTSB02

TD = 18' MSL

SCREEN INTERVAL

WATER TABLE

NOT DETECTED

WATER ELEVATION/DATE (FT-MW02S)

MICROGRAMS PER KILOGRAM

ND

μg/kg

MICROGRAMS PER LITERμg/L

FT-TW425 WAS COLLECTED AT DEPTHS OF 21 - 65 FEET*
BELOW GROUND SURFACE. FT-TW438 WAS COLLECTED
AT A DEPTH OF 21 - 55 FEET BELOW GROUND SURFACE.
A CONTINUOUS CLAY LAYER UNDERLIES SITE 2 AT
A DEPTH OF APPROXIMATELY 87 FEET BELOW GROUND
SURFACE (NOT SHOWN).

SAMPLE INTERVAL

2-42-4 
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Legend

&< Monitoring Well

#* Temporary Well

#* Suffolk County Temporary Well
[January to April 2008]

!O 2012 Buried Drum

TCE 5 µg/L Contour (inferred)
Groundwater Flow
Site 2 Boundary [2016]

0 200 400100
Feet

µg/L = micrograms per liter
TCE = Trichloroethene
NA = Not Analyzed
ND = Non Detect
ND < or = 0.5 µg/L TCE
ND < or = 0.5 µg/L Xylenes (M+P Xylenes)

FTTW436
FEET BGS (26-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW433
FEET BGS (26-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW432
FEET BGS (26-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW431
FEET BGS (21-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW429
FEET BGS (21-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW438
FEET BGS (21-55)
DEC 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW439
FEET BGS (21-55)
DEC 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW440
FEET BGS (21-55)
DEC 2011
µg/L
TCE               ND   
XYLENES      ND

FT-MW08I
FEET BGS (23-33) 
                JUNE   JAN   MAR   SEPT   SEPT
                 1997   2008   2011   2011    2012
µg/L
TCE            ND     ND     ND     ND       ND
XYLENES   13      ND     ND     ND       ND

FT-MW08S
FEET BGS (4-14) 
                JUNE   JAN   MAR   SEPT   SEPT
                 1997   2008   2011   2011    2012
µg/L
TCE            ND     ND     ND     ND       ND
XYLENES   ND     ND     ND     ND       ND

FTTW437 
FEET BGS  (21-25)   (31-35)
DEC 2011
µg/L
TCE               1.3        ND
XYLENES      ND       ND

FT-MW05S
FEET BGS (7.5-17.5) 
                 AUG   JAN   MAR   SEPT   SEPT
                 1994   2008   2011   2011    2012
µg/L
TCE            ND     ND     ND     ND       ND
XYLENES   17      ND     ND     ND       ND

FT-MW05I
FEET BGS (48-58) 
                  AUG   JAN   MAR   SEPT   SEPT
                 1994   2008   2011   2011    2012
µg/L
TCE            ND     ND     ND     ND       ND
XYLENES   ND     ND     ND     ND       ND

FTTW428 
FEET BGS  (21-25)  (31-35)  (41-75)
OCT 2011
µg/L
TCE                 5.2        0.94 J    ND
XYLENES       ND         ND        ND

FTTW430
FEET BGS (21-75)
OCT 2011
µg/L
TCE               ND   
XYLENES      ND

FT-MW06S
FEET BGS (17-27) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

FT-MW06I 
FEET BGS (65-75) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

FTTW424
FEET BGS (21-65)
JUNE 2011
µg/L
TCE               ND   
XYLENES      ND

FT-MW03S
FEET BGS (21.5-31.5) 
                AUG   JAN   MAR  SEPT  SEPT
                 1994  2008  2011  2011   2012
µg/L
TCE            51    0.6 J    ND      3.2    3.2
XYLENES   ND   ND      ND     ND    ND

FT-MW01I
FEET BGS (68-78) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

FT-MW01S 
FEET BGS (18.5-28.5) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

FTTW422 
FEET BGS  (21-25) (31-35) (41-65)
JUNE 2011
µg/L
TCE                ND      6.2         ND
XYLENES       ND      ND        ND

FT-MW02S  
FEET BGS (10.5-20.5)
                              AUG   JAN    MAR   SEPT   SEPT
                              1994   2008  2011    2011    2012
µg/L
TCE                        7 J     0.6 J     12   0.74 J   0.54 J  
XYLENES              180    170       24      3        0.70 J 
ETHYL BENZENE 16 J     2.4       4.8    ND     0.44 J 
VINYL CHLORIDE   25       3 J      ND    1.8      ND 

FT-MW04S
FEET BGS (17-27) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       NA
XYLENES   ND     ND       NA

FTTW427
FEET BGS (21-65)
JUNE 2011
µg/L
TCE               ND   
XYLENES      ND

FTTW426
FEET BGS (21-65)
JUNE 2011
µg/L
TCE               ND   
XYLENES      ND

FT-MW02I
FEET BGS (70-80) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

FTTW425
FEET BGS  (21-25) (31-35) (41-65)
JUNE 2011
µg/L
TCE                ND     1.3 µg/L   ND
XYLENES       ND     4.1 µg/L   ND

FT-MW07S
FEET BGS (25-35) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       ND
XYLENES   ND     ND       ND

SLG1 
FEET BGS (15-41)
JAN 2008
µg/L
TCE               ND   
XYLENES      ND

SLG2
FEET BGS (20-65)
MAR 2008
µg/L
TCE               ND   
XYLENES      ND

SLG3 
FEET BGS  (10-25) (30-35) (40-45)
APRIL 2008
µg/L
TCE                ND       ND      ND
XYLENES       ND      4 µg/L  ND

SLG5 
FEET BGS  (10-25) (30-35) (40-45) (50-65)
APRIL 2008
µg/L
TCE                ND       24         2.3       ND
XYLENES       ND       ND        ND      ND

SLG4 
FEET BGS  (10-25) (30-35) (40-65)
APRIL 2008
µg/L
TCE                ND       0.7        ND
XYLENES       ND       ND       ND

FTTW421
FEET BGS  (21-25) (31-35) (41-65)
JUNE 2011
µg/L
TCE                ND     28 µg/L  ND
XYLENES       ND      ND       ND

FTTW435 
FEET BGS  (21-25) (31-35) (41-75)
OCT 2011
µg/L
TCE                ND       16       ND
XYLENES       ND      ND       ND

FTTW434 
FEET BGS  (26-30) (31-35) (41-75)
OCT 2011
µg/L
TCE                ND     49 J       ND
XYLENES       ND      ND       ND

FTTW423 
FEET BGS (21-65)
APRIL 2011
µg/L
TCE               ND   
XYLENES      ND

B

B'

a a

FT-TW444
FEET BGS (27-77) (77-81) 
                   JULY   JULY
                   2013   2013
µg/L
TCE             ND      3.0
XYLENES   ND       ND

FT-TW443
FEET BGS (27-81) 
                 JULY
                 2013
µg/L
TCE            ND
XYLENES   NDFT-TW442

FEET BGS (30-84) 
                 JULY
                 2013
µg/L
TCE            ND
XYLENES   ND

FT-TW441
FEET BGS (31-85) 
                 JULY
                 2013
µg/L
TCE            ND
XYLENES   ND
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FIGURE 2-5. EXTENT OF GROUNDWATER 
CONTAMINATION ON PROPERTY

THROUGH 2013
SITE 2 - FIRE TRAINING AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

2013 ESRI MAP SERVICE AERIAL IMAGERY
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LEGEND

MONITORING WELL ID

TOTAL DEPTH MEAN SEA LEVEL

FT-MW03S

TD = 18' MSL

SAMPLE INTERVAL

WATER TABLE

NOT DETECTED

WATER ELEVATION/DATE (FT-MW03S)

MICROGRAMS PER LITER

ND

μg/L

SCREEN INTERVAL

2-6 
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Legend

&< Monitoring Well
!? Piezometer

!O Buried Drum

Groundwater Flow
2014 POL Removal Area

2014 PCB/POL Removal Area

Site 2 Boundary [2016]

0 200 400100
Feet

FT-MW08I
FEET BGS (23-33) 
                JUNE   JAN   MAR   SEPT   SEPT  SEPT   SEPT   SEPT
                 1997   2008   2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND     ND     ND       ND       ND       ND      ND
XYLENES   ND     ND     ND     ND       ND       ND       ND      ND

FT-MW08S
FEET BGS (4-14) 
                JUNE   JAN   MAR   SEPT   SEPT  SEPT   SEPT   SEPT
                 1997   2008   2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND     ND     ND       ND       ND       ND      ND
XYLENES   ND     ND     ND     ND       ND       ND       ND      ND

FT-MW05S
FEET BGS (7.5-17.5) 
                  AUG   JAN   MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 1994   2008   2011   2011      2012    2013    2014    2015
µg/L
TCE            ND     ND     ND     ND        ND       ND        ND       ND
XYLENES   17      ND     ND     ND        ND       ND        ND       ND

FT-MW05I
FEET BGS (48-58) 
                  AUG   JAN   MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 1994   2008   2011   2011      2012    2013    2014    2015
µg/L
TCE            ND     ND     ND     ND        ND       ND        ND       ND
XYLENES   ND     ND     ND     ND        ND       ND        ND       ND

FT-MW06I 
FEET BGS (65-75) 
                MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND

FT-MW03S
FEET BGS (21.5-31.5) 
                  AUG    JAN   MAR  SEPT  SEPT   SEPT   SEPT   SEPT
                 1994    2008   2011  2011   2012    2013     2014    2015
µg/L
TCA            5 J       ND      ND     ND   0.36 J    2.1 J      25       ND
DCA           ND       ND      ND      ND     ND      ND        37       7.1
TCE            49.5    0.6 J    ND     3.2     3.2      1.4 J       4.0     0.50 J
XYLENES   ND      ND      ND     ND     ND      ND         ND      ND

FT-MW01I
FEET BGS (68-78) 
                MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND

FT-MW01S 
FEET BGS (18.5-28.5) 
                MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND

FT-MW02S  
FEET BGS (10.5-20.5)
                              AUG   JAN   MAR   SEPT   SEPT   SEPT  SEPT   SEPT
                              1994   2008  2011    2011    2012    2013    2014    2015
µg/L
TCE                        7 J     0.6 J     12     0.74 J   0.54 J    ND      ND      ND
XYLENES              180    170       24       3         0.70 J    3.5 J    3.1     2.3 J
ETHYL BENZENE 16 J     2.4      4.8     ND       0.44 J    2.4 J    4.3     5.2
VINYL CHLORIDE  25       3 J      ND     1.8        ND       ND       ND      ND

FT-MW04S
FEET BGS (17-27) 
                MAR   SEPT   SEPT
                 2011   2011    2012
µg/L
TCE            ND     ND       NA
XYLENES   ND     ND       NA

FT-MW02I
FEET BGS (70-80) 
               MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND

FT-MW07S
FEET BGS (25-35) 
                MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND
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FT-MW09I
FEET BGS (28-38) 
                SEPT   DEC   JULY    SEPT
                 2013   2013   2015    2015
µg/L
TCA            ND      ND       13      34
DCA          1.8 J    0.72 J    47    120
TCE            9.9 J     5.3     15       15
XYLENES   ND      ND      ND      ND

FT-MW10I
FEET BGS (20-30) 
                SEPT   DEC   JULY    SEPT
                 2013   2013   2015     2015
µg/L
TCE            6.4 J    6.6    0.93 J    1.1
XYLENES   ND      ND     ND       ND

FT-PZ451S
FEET BGS (5-15) 
               SEPT   SEPT   SEPT   SEPT
                2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND  
XYLENES   ND     ND       ND       ND

FT-PZ452S
FEET BGS (6-16) 
               SEPT   SEPT   SEPT   SEPT
                2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND  
XYLENES   ND     ND       ND       ND

FT-PZ455S
FEET BGS (25-35) 
               SEPT   SEPT   SEPT   SEPT
                2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND  
XYLENES   ND     ND       ND       ND

FT-MW06S
FEET BGS (17-27) 
                MAR   SEPT   SEPT   SEPT   SEPT   SEPT
                 2011   2011    2012    2013    2014    2015
µg/L
TCE            ND     ND       ND       ND       ND       ND
XYLENES   ND     ND       ND       ND       ND       ND

µg/L = micrograms per liter
DCA = 1,1-Dichloroethane
TCA = 1,1,1-Trichloroethane
TCE = Trichloroethene
NA = Not Analyzed
ND = Non Detect
ND < or = 0.5 µg/L TCE
ND < or = 0.5 µg/L Xylenes (M+P Xylenes)

Date:

Prepared 
For:

6/7/2016
Prepared 
By:

FIGURE 2-7. LONG TERM 
GROUNDWATER MONITORING

CONTAMINATION ON PROPERTY
SITE 2 - FIRE TRAINING AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

2013 ESRI MAP SERVICE AERIAL IMAGERY

Chemicals that exceeded NYSDOH MCLs 
are only shown
Bolded values exceed NYSDOH MCLs
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TCE 5 µg/L Contour
(inferred)
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2013 ESRI BING MAP SERVICE AERIAL IMAGERY

Date:

Prepared 
For:
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Prepared 
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FIGURE 2-8. EXTENT OF TCE
GROUNDWATER CONTAMINATION 

OFF PROPERTY
SITE 2-FIRE TRAINING AREA

NWIRP CALVERTON 
CALVERTON, NEW YORK

McKay Lake

SAPZ455S 
FEET BGS (25 - 35) 
                  FEB    SEPT   SEPT   SEPT
                  2012   2013    2014    2015
µg/L
TCE           ND      ND       ND       ND

SAPZ462S 
FEET BGS (3 - 13) 
                  FEB   SEPT   SEPT   SEPT
                  2012   2013    2014    2015
µg/L
TCE            ND     ND       ND       ND

SAPZ454S 
FEET BGS (3 - 13) 
                 SEPT   SEPT   SEPT
                  2013    2014    2015
µg/L
TCE           1.6 J       ND       ND

SAPZ456S 
FEET BGS (3 - 13) 
                  FEB   SEPT   SEPT   SEPT
                  2012   2013    2014    2015
µg/L
TCE            ND     ND       ND       ND

SAPZ458I 
FEET BGS (40 - 45) 
              FEB    JUNE   SEPT   SEPT   SEPT
              2012    2012    2013    2014    2015
µg/L
TCE        24        23        13         11       14

SAPZ460I 
FEET BGS (45 - 50) 
              FEB   JUNE   SEPT   SEPT   SEPT
              2012   2012    2013    2014    2015
µg/L
TCE        440      600      370 J    260 J    160

SAPZ461I 
FEET BGS (54 - 59) 
              FEB   JUNE   SEPT  SEPT   SEPT
             2012   2012    2013    2014    2015
µg/L
TCE        69      74        92 J      86       64
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FIGURE 2-11
CONCEPTUAL SITE MODEL EXPOSURE PATHWAYS FOR VOLATILES 

SITE 2 - FIRE TRAINING AREA
NWIRP CALVERTON, NEW YORK
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1

CHECKED BY: DATE: 1/22/2013

1. PURPOSE:

2. APPROACH:

3. ASSUMPTIONS AND/OR CONSTANT VALUES:
1 yd3 = 27 ft3

density soil = 112 lb soil/ft3

1 ft3 = 7.4805 gallons
1 gram = 1,000,000 µg

1 Kilogram = 1,000,000,000 µg
1 gallon = 3.785 Liters
1 pound = 454  grams

SUBJECT: MASS AND VOLUME CALCULATIONS OF 
CONTAMINATION NWIRP CALVERTON SITE 2

To calculate the volume of contaminated soil and groundwater, and the mass of trichloroethene and xylenes present in 
contaminated media.  Characteristics are representative of free volatiles in the aquifer, and do not include volatiles 
adsorbed to soil particles in the aquifer. 

Use iscocentration contour mapping for contamination above 260 micrograms per Kilogram (µg/Kg) for soil or 5 
micrograms per Liter (µg/L) for groundwater to determine the volume of contaminated media.  Using the geometric 
mean concentration, also calculate the mass of xylenes and trichloroethene in soils and/or groundwater.  

Based on the absence of field indicators [petroleum staining of soils and/or elevated photoionization detector (PID) 
readings] surrounding the detection of xylenes, the boundary of xylene contamination was drawn (Figure 2-3).  In other 
similar soil borings (FTSB02, FTSB405, FTSB101, FTSB412, and FTSB413) the absence of black stained soils and 
organic matter corresponded with the absence of contamination.  Black stained soils and petroleum odors were noted 
at location FTSB409; however, there were no detections of xylenes.  Detections of PAHs noted at FTSB409 were all 
below NYSDEC Soil Cleanup Objectives for Unrestricted Land Use.  Previous soil borings completed in the area of 
excavation also noted bands of black stained soils. In 2001, detections of xylenes in this area exceeded NYSDEC Soil 
Cleanup Objectives for Unrestricted Land Use (up to 5,300 µg/Kg in test pit FT-TP02 at 1 foot below ground surface).  
This material was removed.    
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2

CHECKED BY: DATE: 1/22/2013

4.  CALCULATE THE VOLUME AND MASS OF TOTAL XYLENES IN CONTAMINATED SOILS:

*See Appendix Figure 1  and document Figure 2-2 for area boundaries.

Xylenes 
Isoconcentration 

(Isoconc.) 
Contour

Length of 
Contour (feet)

Width of 
Contour (feet)

Area of 
Contour 

[square feet 
(ft2)

Area of 
Isoconc.  
(acres)

Contaminant 
Thickness (feet)

Depth of 
Contamination 

[feet below 
ground surface 

(bgs)] (1)

> 260 µg/Kg 125 90 11,250 0.25826 8 12 - 20

Xylenes Isoconc. 
Contour

Volume of 
Isoconc. 

Contour (ft3)

Volume of 
Isoconc. 

Contour [cubic 
yards (yd3)]

Minimum 
Concentration 

in Contour 
(µg/Kg)

Maximum 
Concentration 

in Contour 
(µg/Kg)

Geometric Mean 
Concentration in 
Contour (µg/Kg)

Mass of Xylenes 
[pounds (lbs)]

> 260 µg/Kg 90,000 3,333 260 2,500 806 8.1268
Example calculation:

Geometric Mean Concentration = (260 X 2,500)^(1/2) = 806 µg/Kg

Mass Xylenes (lbs) = 90,000 ft3 X 112 lb soil X 806 µg xylenes = 8.1 lbs xylenes
ft3 1X10^9 µg soil

*From Figure 1, Concentration of TPH = 5,200 mg/Kg
Mass TPH (lbs) = 90,000 ft3 X 112 lb soil X 5,200 mg TPH 52,400 lbs TPH

ft3 1X10^6 mg soil

6. SUMMARIZE THE TOTAL VOLUME AND MASS OF XYLENE AND TPH CONTAMINATION:

Chemical
Area of 
Contour  
(acres)

Volume of 
Contour (yd3)

Mass of 
Contaminant 

(lbs)

SAY Area of 
Contour 
(acres)

SAY Volume of 
Contour (yd3)

SAY Mass of 
Contaminant 

(lbs)
Xylenes 0.25826 3,333 8.1268 0.26 3,300 8.1
TPH 0.25826 3,333 52,400 0.26 3,300 52,000

SUBJECT: MASS AND VOLUME CALCULATIONS OF 
CONTAMINATION NWIRP CALVERTON SITE 2

1 = The depth of contaminated soils was determined by field evidence of petroleum contamination including visually 
stained soils and/or petroleum odor.

5. ESTIMATE THE VOLUME AND MASS OF TOTAL PETROLEUM HYDROCARBONS (TPH) REMAINING IN THE 
SOIL MATRIX:

In 3,300 yards (0.26 acres) of contaminated soil there are approximately 8.1 pounds of residual xylene contamination 
and approximately 52,000 pounds of residual TPH contamination.
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 3

CHECKED BY: DATE: 1/22/2013

Area of plume (as calculated in GIS): 109,086 square feet
Thickness of plume: 10 feet
Depth of plume to the north: 31 - 35 feet
Depth of plume to the south: 21 - 25 feet
*See Appendix Figure 2 for area boundaries.

Individual TCE 
Isoconc. Contour 

Area of 
Isoconc. 

Contour (ft2)

Area of 
Isoconc. 
Contour 
(acres)

Volume of 
Isoconc. 

Contour (ft3)

Minimum 
Concentration 

of TCE in 
Contour (µg/L)

Maximum 
Concentration of 
TCE in Contour 

(µg/L)

Geometric Mean 
Concentration of 

TCE (µg/L)

>5 µg/L 109,086 2.5043 1,090,860 5.2 49 15.962
Example calculation:

Geometric Mean Concentration = 5.2 X 49 ^ (1/2) = 15.962 µg/L

Individual TCE 
Isoconc. Contour 

Geometric 
Mean 

Concentration 
of TCE (µg/L)

Volume of 
Isoconc. 

Contour (ft3)

Porosity of 
Aquifer

Volume of 
Contaminated 
Groundwater 

(ft3)

Volume of 
Contaminated 
Groundwater 

(gallons)

Mass of TCE 
(pounds)

>5 µg/L 15.962 1,090,860 0.25 272,715 2,040,045 0.27172
SUM

Example calculation:

Mass TCE in pounds (lbs) = 16 µg X 1 gram X 3.785 L X Volume (gallons) X lbs
L 1,000,000 µg gallon 454 grams

= 0.27 lbs

1 = A plume thickness of 10 feet was assumed based on sample depths.

SUBJECT: MASS AND VOLUME CALCULATIONS OF 
CONTAMINATION NWIRP CALVERTON SITE 2

7. CALCULATE THE VOLUME OF CONTAMINATED GROUNDWATER AND MASS OF TRICHLOROETHENE 
(TCE) in Plume 1 (West Plume):
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 4

CHECKED BY: DATE: 1/22/2013

Area of plume (as calculated in GIS): 22,500 square feet
Thickness of plume: 10 feet
Depth of plume: 10.5 - 20.5 feet
*See Appendix Figure 2 for area boundaries.
1 = A plume thickness of 10 feet was assumed based on sample depths.

Individual 
Isoconc. Contour 

Area of 
Isoconc. 

Contour (ft2)

Area of 
Isoconc. 
Contour 
(acres)

Volume of 
Isoconc. 

Contour (ft3)

Minimum 
Concentration 

of 
Contaminant 
in Contour 

(µg/L)

Maximum 
Concentration of 
Contaminant in 
Contour (µg/L)

Geometric Mean 
Concentration of 

Contaminant 
(µg/L)

Trichloroethene 22,500 0.51653 225,000 5 12 7.7460
Xylenes 22,500 0.51653 225,000 5 24 10.954
Example calculation:

Geometric Mean Concentration = 5 X 12 ^ (1/2) = 7.7460 µg/L

Individual 
Isoconc. Contour 

Geometric 
Mean 

Concentration 
of 

Contaminant 
(µg/L)

Volume of 
Isoconc. 

Contour (ft3)

Porosity of 
Aquifer

Volume of 
Contaminated 
Groundwater 

(ft3)

Volume of 
Contaminated 
Groundwater 

(gallons)

Mass of 
Contaminant 

(pounds)

Trichloroethene 7.7460 225,000 0.25 56,250 420,778 0.0272
Xylenes 10.954 225,000 0.25 56,250 420,778 0.03846
Example calculation:

Mass TCE in pounds (lbs) = 7.7 µg X 1 gram X 3.785 L X Volume (gallons) X lbs
L 1,000,000 µg gallon 454 grams

= 0.0272 lbs

SUBJECT: MASS AND VOLUME CALCULATIONS OF 
CONTAMINATION NWIRP CALVERTON SITE 2

8. CALCULATE THE VOLUME OF CONTAMINATED GROUNDWATER AND MASS OF TRICHLOROETHENE 
(TCE) AND XYLENES IN PLUME 2 (East Plume):
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 5

CHECKED BY: DATE: 1/22/2013

9. CALCULATE THE TOTAL MASS OF CONTAMINANTS IN GROUNDWATER PLUMES 1 AND 2:

Chemical

Area of 
Isoconc. 
Contour 
(acres)

Volume of 
Contaminated 
Groundwater 

(gallons)

Mass of 
Contaminant 

(pounds)

SAY Area of 
Isoconc. 
Contour 
(acres)

SAY Volume of 
Contaminated 
Groundwater 

(gallons)

 SAY Mass of 
Contaminant 

(pounds)

Trichloroethene 3.02083 2,460,823 0.29892 3 2,460,000 0.3
Xylenes 0.51653 420,778 0.03846 0.52 420,000 0.04
TOTAL 3.53736 2,881,601 0.33738 3.52 2,900,000 0.34
In 4.1 acres of contaminated groundwater there are approximately 0.30 pounds of residual trichloroethene 
contamination and approximately 0.04 pounds of residual xylene contamination.

SUBJECT: MASS AND VOLUME CALCULATIONS OF 
CONTAMINATION NWIRP CALVERTON SITE 2
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1
SUBJECT: Avergage Seepage Velocity CHECKED BY: DATE:
NWIRP Calverton Site 2, New York 7/22/2013

1.  PURPOSE: 

2.  APPROACH:

3.  Calculate the 2011/2012 average hydraulic gradient for Site 2 to the Navy fence line:

Dec-11 Feb-12 Average
Vertical drop (feet) 0.86 1 0.93
Horizontal distance (feet) 625 625 625
Hydraulic gradient (foot/foot) 0.00138 0.00160 0.00149

4.  Calculate the 2011/2012 average seepage velocity for Site 2 to the Navy fence line:

v = (Ki) / q

K = horizontal hydraulic conductivity (L/T) 270 feet/day
i = mean hydraulic gradient (L/L) 0.00149 foot/foot
q= assumed porosity (L/L) 0.25 feet/feet
v = seepage velocity (L/T) 1.61 feet/day
v = 587 feet/year

SAY 590 feet/year

5. Estimate the travel time for groundwater from Site 2 to the Navy fence line:

Distance to travel = 1,250
v = 587 feet/year

time= 2.1 years

6. Calculate the 2011 hydraulic gradient from Site 2 to the Peconic River:

Distance 2A Distance 2B Distance 2C
Vertical drop (feet) 2.31 2.76 3
Horizontal distance (feet) 1,188 2,875 2,250
Hydraulic gradient (foot/foot) 0.00194 0.00096 0.00133

Determine the 2011/2012 average seepage velocity of the aquifer to predict travel times for the downgradient 
movement of contaminants present in groundwater.

Use groundwater level data to determine an average hydraulic gradient. Using the hydraulic gradient, hydraulic 
conductivity, and porosity of the aquifer, calculate the average seepage velocity for the aquifer.
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2
SUBJECT: Avergage Seepage Velocity CHECKED BY: DATE:
NWIRP Calverton Site 2, New York 7/22/2013

6. Calculate the 2012 hydraulic gradient from Site 2 to the Peconic River:

Distance 2A Distance 2B Distance 2C
Vertical drop (feet) 2 3.37 3.07
Horizontal distance (feet) 1,188 2,875 2,250
Hydraulic gradient (foot/foot) 0.00168 0.00117 0.00136

7.0 Determine the 2011/2012 average seepage velocity of the aquifer from Site 2 to the Peconic River:

v = (Ki) / q

7.1  Calculate Distance 2A seepage velocity 

K = horizontal hydraulic conductivity (L/T) 270 feet/day
i = mean hydraulic gradient (L/L) 0.00181 foot/foot
q= assumed porosity (L/L) 0.25 feet/feet
v = seepage velocity (L/T) 1.96 feet/day
v = 715 feet/year

Distance to travel= 1,188 feet 
time= 1.7 years

7.2 Calculate Distance 2B seepage velocity

K = horizontal hydraulic conductivity (L/T) 221 feet/day
i = mean hydraulic gradient (L/L) 0.00107 foot/foot
q= assumed porosity (L/L) 0.25 feet/feet
v = seepage velocity (L/T) 0.94 feet/day
v = 344 feet/year

Distance to travel= 2,875 feet 
time= 8.4 years

7.3 Calculate Distance 2C seepage velocity

K = horizontal hydraulic conductivity (L/T) 221 feet/day
i = mean hydraulic gradient (L/L) 0.00135 foot/foot
q= assumed porosity (L/L) 0.25 feet/feet
v = seepage velocity (L/T) 1.19 feet/day
v = 435 feet/year

Distance to travel= 2,250 feet 
time= 5.2 years

8. Estimate the travel time for groundwater from Site 2 fenceline to the Peconic River:

Time = Distance 2A + 2B + 2C = 15 years
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Tetra Tech NUS STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1
SUBJECT: Basis for cleanup time assumptions CHECKED BY: DATE:
NWIRP Calverton Site 2, New York 7/24/2013

1.  PURPOSE: 

2.  APPROACH:

3.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 2A: LAND USE CONTROLS AND MONITORING:
3.1 On Site Tricloroethene (TCE) Plume: continuing source, unlimited time 40 years(1)

3.2 Off Site TCE Plume: 2 pore volumes, some attenuation= 30 years
3.3 On Site TCE and Xylenes Plume: 3 pore volumes + 2 years monitoring= 8 years

4.1 On Site TCE Plume: 3 years treatment + 3 pore volumes = 9 years
4.2 Off Site TCE Plume: time for on site plume to attenuate + 2 pore volumes= 40 years(1)

4.3 On Site TCE and Xylenes Plume: 3 pore volumes + 2 years monitoring= 8 years

5.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 3: HYDROGEN RELEASING COMPOUND:
5.1 On Site TCE Plume: 3 years treatment + 2 pore volumes= 7 years
5.2 Off Site TCE Plume: time from biobarrier to river X 0.30 contingency 22 years
5.3 On Site TCE and Xylenes Plume: 3 pore volumes + 2 years monitoring= 8 years

6.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 4A: BIOSPARGING:
6.1 On Site TCE Plume: 3 years treatment + 3 pore volumes = 9 years
6.2 Off Site TCE Plume: time for on site plume to attenuate + 2 pore volumes= 40 years(1)

6.3 On Site TCE and Xylenes Plume: 4 years treatment, 1 year monitoring= 5 years

7.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 4B: BIOSPARGING AND AIR STRIPPING:
7.1 On Site TCE Plume: 3 years treatment + 3 pore volumes = 9 years
7.2 Off Site TCE Plume: 2 pore volumes= 30 years
7.3 On Site TCE and Xylenes Plume: 4 years treatment, 1 year monitoring= 5 years

8.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 5: EXCAVATION AND AIR STRIPPING:
8.1 On Site TCE Plume: 3 years treatment + 3 pore volumes = 9 years
8.2 Off Site TCE Plume: 2 pore volumes= 30 years
8.3 On Site TCE and Xylenes Plume: 1 year to excavate + 1 pore volume= 3 years

1 = A value of 30 years is used for costing purposes.

Use the approximate travel times for the downgradient movement of contaminants to determine the cleanup times for 
each remedial alternative.

Use the travel times based on the average seepage velocity and assumptions that cleanup will occur in one to three 
pore volumes for groundwater to flush out without natural attenuation, one to two pore volumes for groundwater to 
flush with some natural attenuation, and one to one and a half pore volumes with source treatment.

4.0 ESTIMATE CLEANUP TIMES FOR ALTERNATIVE 2B: LAND USE CONTROLS, MONITORING, TREATMENT 
OF ADDITIONAL POTENTIAL SOURCE AREAS (e.g., LEAKING DRUMS):
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1

CHECKED BY: DATE: 
2/2/2013

1. PURPOSE:

2. APPROACH:

3. ESTIMATE THE FLOW RATE OF WATER THROUGH THE HRC BIOBARRIER:
Flow Rate (gallons per day) = (hydraulic conductivity X flow gradient X cross sectional area)

hydraulic conductivity = 270 feet/day
flow gradient(1) = 0.00149 foot/foot

cross sectional area (200 X 20)(2) = 4,000 ft2

porosity = 0.25
Flow Rate = 3,005 gallons/day

SAY FLOW RATE = 3,000 gallons/day
1 = See calculations for the average seepage velocity for an average flow gradient.  
2 = HRC will be injected over a depth of 20 feet.  

4. ESTIMATE THE SIZE OF THE INJECTION WELL NETWORK FOR THE HRC BARRIER:
Assume 4 years treatment, 2 applications, one every 24 mo.
Assume 6 foot spacing: 

200 feet wide / 6 feet = 67 wells, 33 wells per 2 rows

SUBJECT: ALTERNATIVE 3 HRC ESTIMATES NWIRP 
CALVERTON SITE 2

To estimate the amount of reagent needed to create a biobarrier for trichloroethene treatment.  

Using stoichometric equations, estimate the amount of hydrogen needed to degrade contaminants under matrix 
conditions.  Using the amount of oxygen required, estimate the amount of reagent needed based on chemical 
characterisitics.

*See Figure 2-2 and Appendix Figure 1 for the boundary of residual petroleum contaminated soils (the same area is 
assumed for both xylene and TPH contamination).  See also mass volume calculations for the total mass of xylene 
and TPH to be treated.
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2

CHECKED BY: DATE: 
2/2/2013

5. ESTIMATE AMOUNT OF H2 REQUIRED TO DEGRADE TRICHLOROETHENE CONTAMINATION:

-C2H4(OH)COOH + H2O → 2 CO2 + CH4 +  2 H2 (decomposition of lactic acid)
Anaerobic reductive dechlorination of trichloroethene to ethene:

C2HCl3 + H2 → C2H2Cl2 +HCl (trichloroethene to dichloroethene)
C2H2Cl2 + H2 → C2H3Cl +HCl (dichloroethene to vinyl chloride)
C2H3Cl + H2 → C2H4 +HCl (vinyl chloride to ethene)

*Note that this process ignores other chemical reactions in the subsurface (other uses of hydrogen)
C2HCl3 + H2 → C2H2Cl2 +HCl (trichloroethene to dichloroethene)

C2HCl3 = 130 g/mol 130 grams
H2 = 2 g/mol 2 grams

= 0.02 pounds H2 

pound trichloroethene
Mass VOC Contamination = 0.30 pounds  

= 0.01 pounds H2 

C2H2Cl2 + H2 → C2H3Cl +HCl (dichloroethene to vinyl chloride)
C2H2Cl2 = 95 g/mol 95 grams

H2 = 2 g/mol 2 grams
= 0.02 pounds H2 

pound trichloroethene
Mass VOC Contamination = 0.30 pounds  

= 0.01 pounds H2 

C2H3Cl + H2 → C2H4 +HCl (vinyl chloride to ethene)
C2H3Cl = 60 g/mol 60 grams

H2 = 2 g/mol 2 grams
= 0.03 pounds H2 

pound trichloroethene
Mass VOC Contamination = 0.30 pounds  

= 0.01 pounds H2 

Total H2 required = 0.02 pounds H2 

To aid the production of hydrogen, use a hydrogen releasing compound (for  example HRC® produced by Regenesis 
technologies (http://www.regenesis.com/))

SUBJECT: ALTERNATIVE 3 HRC ESTIMATES NWIRP 
CALVERTON SITE 2

*Lactic acid is used to produce H2 (HRC® hydrolyses in water to form lactic acid, which subsequently degrades to 
carbon dioxide, methane, and H2)
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 3

CHECKED BY: DATE: 
2/2/2013

6. ESTIMATE AMOUNT OF H2 CONSUMED BY MATRIX:
*Assume 5 mg/L dissolved oxygen (400,000 ft3 aquifer, see mass flow calculations for plume 1)
5 mg X 1 gram X 28.32 L X Volume (ft3) X lbs 125 pounds
L 1,000 mg ft3 454 grams

2H2 + O2 → 2H2O
H2 = 2 g/mol 4 grams
O2 = 32 g/mol 32 grams

= 8 pounds O2 

pound H2

= 15.6 pounds H2

*Assume 10 mg/L sulfates
10 mg X 1 gram X 28.32 L X Volume (ft3) X lbs 250 pounds
L 1,000 mg ft3 454 grams

2H2 +SO4 → SO2 +2H2O
H2 = 2 g/mol 4 grams

SO4 = 96 g/mol 96 grams
= 24 pounds SO4

pound H2

= 10.4 pounds H2

*Assume 5 mg/L nitrates
5 mg X 1 gram X 28.32 L X Volume (ft3) X lbs 125 pounds
L 1,000 mg ft3 454 grams

H+ + NO3 → HNO3

H = 1 g/mol 1 grams
NO3 = 62 g/mol 62 grams

= 62 pounds NO3

pound H2

= 2.0 pounds H2

Total H2 required = 28.1 pounds H2 

7. ESTIMATE TOTAL HYDROGEN DEMAND TO DEGRADE TRICHLOROETHENE IN THE AQUIFER:
Amount reagent required(1) = 28 pounds

SAY need = 3,700 pounds(2)

2 = Regenesis recommended using approximately 3,700 pounds of HRC®.  See attached printout from Regenesis.

1 = Note that this is the process described on the Regenesis website.  Using direct stoichiometric reactions may 
underestimate the total reagent required.  See Section 8 for a comparative estimate of reagent needed.

SUBJECT: ALTERNATIVE 3 HRC ESTIMATES NWIRP 
CALVERTON SITE 2
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 4

CHECKED BY: DATE: 
2/2/2013

8. ESTIMATE REAGENT REQUIRED ASSUMING TOC CONTENT IN AQUIFER = 100 mg/L:
Length of barrier = 200 feet
Depth of Injections = 20 feet
Porosity = 0.25
density of water = 62.4 lbs/ft3

1 gallon water = 8.34 lbs 
1 gallon water = 3.785 Liters
TOC = 100 mg/L
Average Seepage Velocity = 590 feet/year
1 pound = 453,592 mg 

= 3,684 lbs HRC
SAY NEED = 3,700 lbs HRC

Assume maximum area of contamination to be addressed includes up to three point sources (drums):
10 foot diameter radius of contamination, 15 feet to the water table

Area = πr2 Volume = πr2h
r = 5 feet

h = 15 feet
Area = 235.61925 ft2

SAY Area = 240 ft2 0.01 acres
Volume = 1178.09625 ft3

Total Volume = 3534.28875 ft3

SAY Volume = 3,500 ft3 130 yd3

Volume of contaminated aquifer getting HRC treatment (from volume calculations): 272,715 ft3

Volume of contaminated aquifer getting HRC treatment (from volume calculations): 10,101 yd3

Volume of HRC needed to treat this area: 3,700 pounds (lbs)
Estimated pounds of HRC required per cubic yard: 0.37 lbs HRC/yd3

Estimated pounds of HRC required for potential source areas: 47.62 lbs HRC 
SAY need 40 lbs HRC 

10. ESTIMATE VOLUME OF HRC NEEDED FOR TREATMENT OF POTENTIAL SOURCE AREAS 
(LEAKING DRUMS):

9. ESTIMATE AREA AND VOLUME OF ADDITIONAL POTENTIAL SOURCE AREAS TO GET HRC TREATMENT 
IF A CHLORINATED VOC SOURCE IS IDENTIFIED DURING THE CONTINUING MEC INVESTIGATION:

SUBJECT: ALTERNATIVE 3 HRC ESTIMATES NWIRP 
CALVERTON SITE 2
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eXtended release formula Hydrogen Release Compound (HRC-X™) 
MATERIAL SAFETY DATA SHEET (MSDS) 

 
Last Revised:  August 31, 2007 

Section 1 - Material Identification 

Supplier:   

  

1011 Calle Sombra 
San Clemente, CA  92673 

Phone: 949.366.8000 

Fax: 949.366.8090 

E-mail: info@regenesis.com

Chemical Name: Propanoic acid, 2-[2-[2-(2-hydroxy-1-oxopropoxy)-1-
oxopropoxy]-1-oxopropoxy]-1,2,3-propanetriyl ester 

Chemical Family: Organic Chemical 

Trade Name:  
eXtended release formula Hydrogen Release Compound  
(HRC-X™), Glycerol tripolylactate and Glycerol 

Product Use: Used to remediate contaminated soil and groundwater 
(environmental applications) 

  

Section 2 – Chemical Identification  

CAS# Chemical

201167-72-8 Glycerol Tripolylactate 
56-81-5 Glycerol 
50-21-5 Lactic Acid 
  
  
  
  
  
  
  

Section 3 - Physical Data 
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Regenesis – HRC-X MSDS 

Melting Point: Not Available (NA) 

Boiling Point:  Not Determined (ND) 

Flash Point: ND 

Density: 1.3 g/cc 

Solubility: Acetone and DMSO 

Appearance:  Viscous amber gel/liquid 

Odor:   Not detectable 

Vapor Pressure: None 

  

Section 4 - Fire and Explosion Hazard Data 

Extinguishing Media: Use Water Spray, Carbon Dioxide, Dry Chemical Powder or 
Appropriate Foam. 

Water may be used to keep exposed containers cool.   

For large quantities involved in a fire, one should wear full protective clothing and a NIOSH 
approved self contained breathing apparatus with full face piece operated in the pressure 
demand or positive pressure mode as for a situation where lack of oxygen and excess heat are 
present. 
 

Section 5 - Toxicological Information 

Acute Effects: 

May be harmful by inhalation, ingestion, or skin absorption.  
May cause irritation.  To the best of our knowledge, the 
chemical, physical, and toxicological properties of the glycerol 
tripolylactate have not been investigated.  Listed below are the 
toxicological information for glycerol and lactic acid. 

RTECS#: 
MA8050000 
Glycerol 

 

   
   
   

Section 5 - Toxicological Information (cont) 

Irritation data: SKN-RBT 500 MG/24H MLD 
85JCAE-,207,1986 

BIOFX* 9-4/1970 
85JCAE-,207,1986 

J:\Operations\MSDS\HRC X MSDS Page 2 
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Regenesis – HRC-X MSDS 

EYE-RBT 126 MG MLD 
EYE-RBT 500 MG/24H MLD 
SKN-RBT 5MG/24H SEV 
EYE-RBT 750 UG SEV 

85JCAE -,656,86 
AJOPAA 29,1363,46 

Toxicity data:  

ORL-MUS LD50:4090 MG/KG 
FRZKAP (6),56,1977 
SCU-RBT LD50:100 MG/KG 
ORL-RAT LD50:12600 MG/KG 
IHL-
RATLC50:>570MG/M3/1HBIOFX*9
-4/1970 IPR-RAT LD50: 4420 
MG/KG  
IVN-RAT LD50: 5566 MG/KG 
SCU-MUS LD50: 91 MG/KG  
IPR-MUS LD50: 8700 MG/KG  
IVN-MUS LD50: 4250 MG/KG  
ORL-RBT LD50: 27 GM/KG 
SKN-RBT LD50:>10GM/KG  
IVN-RBT LD50: 53 GM/KG  
ORL-GPG LD50: 7750 MG/KG 
ORL-RAT LD50:3543 MG/KG 
SKN-RBT LD50:>2 GM/KG 
ORL-MUS LD50: 4875 MG/KG 
ORL-GPG LD50: 1810 MG/KG 
ORL-QAL LD50: >2250 MG/KG 

NIIRDN 6,215,1982 
FEPRA7 4,142,1945 
RCOCB8 56,125,1987 
ARZNAD 26,1581,1976 
NIIRDN 6,215,1982 
ARZNAD 26,1579,1978 
JAPMA8 39,583,1950 
DMDJAP 31,276,1959 
BIOFX* 9-4/1970 
NIIRDN 6,215,1982 
JIHTAB 23,259,1941 
FMCHA2-,C252,91 
FMCHA2-,C252,91 
FAONAU 40,144,67 
JIHTAB 23,259,41 
FMCHA2-,C252,91 

Target Organ data:   

Behavioral (headache), gastrointestinal (nausea or vomiting), 
Paternal effects (spermatogenesis, testes, epididymis, sperm 
duct), effects of fertility (male fertility index, post-implantation 
mortality). 

RTECS#: 
OD2800000 
Lactic acid 

 

Only selected registry of toxic effects of chemical substances (RTECS) data is presented here.  
See actual entry in RTECS for complete information on lactic acid and glycerol. 
 
 
 
 

Section 6 - Health Hazard Data 

Handling:  Avoid continued contact with skin. Avoid contact with eyes. 

In any case of any exposure which elicits a response, a physician should be consulted 

J:\Operations\MSDS\HRC X MSDS Page 3 
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Regenesis – HRC-X MSDS 

immediately. 

First Aid Procedures  

Inhalation: Remove to fresh air.  If not breathing give artificial respiration.  
In case of labored breathing give oxygen.  Call a physician. 

Ingestion: No effects expected.  Do not give anything to an unconscious 
person.  Call a physician immediately. 

Skin Contact: Flush with plenty of water.  Contaminated clothing may be 
washed or dry cleaned normally. 

Eye contact: Wash eyes with plenty of water for at least 15 minutes lifting 
both upper and lower lids.  Call a physician. 

  

Section 7 - Reactivity Data 

Conditions to Avoid: Strong oxidizing agents, bases and acids 

Hazardous 
Polymerization: None known 

Further Information: Hydrolyses in water to form Lactic Acid and Glycerol. 

  
Section 8 - Spill, Leak or Accident Procedures 

After Spillage or Leakage: 
Neutralization is not required.  This material may be burned in 
a chemical incinerator equipped with an afterburner and 
scrubber.   

Disposal: 

Laws and regulations for disposal vary widely by locality.  
Observe all applicable regulations and laws.  This material, 
may be disposed of in solid waste. Material is readily 
degradable and hydrolyses in several hours. 

No requirement for a reportable quantity (CERCLA) of a spill is known. 
 
 

Section 9 - Special Protection or Handling 

Should be stored in plastic lined steel, plastic, glass, aluminum, stainless steel, or reinforced 
fiberglass containers. 

Protective Gloves: Vinyl or Rubber 
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Regenesis – HRC-X MSDS 

Eyes: 
Splash Goggles or Full Face Shield 
Area should have approved means of washing  
eyes. 

Ventilation:  General exhaust. 

Storage: Store in cool, dry, ventilated area.  Protect from incompatible 
materials. 

  

Section 10 - Other Information 

This material will degrade in the environment by hydrolysis to lactic acid and glycerol. 
Materials containing reactive chemicals should be used only by personnel with appropriate 
chemical training. 

The information contained in this document is the best available to the supplier as of the time 
of writing.  Some possible hazards have been determined by analogy to similar classes of 
material. No separate tests have been performed on the toxicity of this material. The items in 
this document are subject to change and clarification as more information becomes available. 
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1

CHECKED BY: DATE: 
7/2/2013

1. PURPOSE:

2. APPROACH:

3. CALCULATE AIR FLOW REQUIREMENTS FOR BIOSPARGE WELLS IN CUBIC FEET PER MINUTE:
*Assume 8,640 hours operation per year (360 days, 24 hours per day operation), for 4 years
ρair, 68°, 14.7 psi = 0.075 lbm air/ cubic foot
*Assume air is 21% oxygen
*Use 5% transfer rate of oxygen
Amount of oxygen needed (pounds) to degrade xylene and TPH contamination: 181,000 pounds O2

15 cfm = 195,955 pounds O2

Therefore, 15 cfm per well is needed to deliver enough oxygen for biodegradation.

3. CALCULATE PARAMETERS FOR VERTICAL BIOSPARGE CURTAIN (ALTERNATIVES 4A &4B):
Use the equation for adiabatic blower horsepower (this equation assumes an approximate 70% efficiency):

Blower HP = (0.31)(Vs)[(Pd/Pa)
0.283-1]

Vs = inlet acfm
Pd = discharge pressure
Pa = inlet pressure = 14.7 psi

# wells 8 h= P/γ
tdh 34 feet γ= 62.4 lb/ft3

height (h) 19 feet
Qwell 15 cfm
Qtotal 120 cfm

minimum pressure (P) 8.2 psi
pressure (P) 10 psi(1)

power use (HP) 5.9 (2)

Power Requirement From Air Blower = P(KW) = HP*0.75 KW/HP = 4.4 KW
*1HP = 0.75 KW

Cost per kilowatt hour(4): 0.22 $/KWhr

*Operate 24 hours per day, for 360 days (including some equipment downtime) = 8,640 hours (hr)
KWhr = 38,232
Cost = KWhr X $/KWhr

Cost (Blower) = 8,411 $/year

4. ESTIMATE COST OF ELECTRIC CONSUMPTION FOR VERTICAL BIOSPARGE CURTAIN (ALTERNATIVES 
4A & 4B):

(4) The average electric cost (February 2013) for New York State is 0.1641 $/KWhr (Http://www.eia.gov).  An 
estimated value of 0.22 $/KWhr was used to account for increased costs on Long Island. 

SUBJECT: ALTERNATIVE 4 BIOSPARGING AND AIR 
STRIPPING ESTIMATES NWIRP CALVERTON SITE 2

To calculate design parameters for the design of an air sparge system for Site 2 soils and an air stripping system for 
Site 2 groundwater.

1 = Pressure is calculated by dividing the height (in feet of water) by the specific weight of water (approximately 1 psi required per every 2.3 feet 
of hydraulic head). A safety factor of approximately 2 psi is applied.
2 = Horsepower (hp) is calculated by multiplying the theoretical power required to compress one cfm of air by the total cfm to produce the total 
horsepower required.  An atmospheric pressure of 14.7 psi was used as the inlet pressure.

Calculate air transfer efficiency to verify air delivery rate in cubic feet per minute (cfm).  Use the number of wells and 
total dynamic head to calculate pressure, flow, and horsepower required.  
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2

CHECKED BY: DATE: 
7/2/2013

Use the equation for adiabatic blower horsepower (this equation assumes an approximate 70% efficiency):
Blower HP = (0.31)(Vs)[(Pd/Pa)

0.283-1]
Vs = inlet acfm
Pd = discharge pressure
Pa = inlet pressure = 14.7 psi

# wells 20 h= P/γ
tdh 47 feet γ= 62.4 lb/ft3

height (h) 39 feet
Qwell 5 cfm(1)

Qtotal 100 cfm
minimum pressure (P) 16.9 psi

pressure (P) 19 psi(2) cooler power use (HP) =
power use (HP) 8.2 (3) 5 HP

3 = Horsepower (hp) is calculated by multiplying the theoretical power required to compress one cfm of air by the total cfm to produce the total 
horsepower required.  An atmospheric pressure of 14.7 psi was used as the inlet pressure.

SUBJECT: ALTERNATIVE 4 BIOSPARGING AND AIR 
STRIPPING ESTIMATES NWIRP CALVERTON SITE 2

5. CALCULATE PARAMETERS FOR VERTICAL AIR SPARGE CURTAIN (ALTERNATIVE 4B):

1 = Typical air flow ranges from 3 to 25 standard cubic feet per minute (cfm) as referenced by the EPA: (October 1994). Chapter 7: Air Sparging. 
http://www.epa.gov. Retrieved July 11, 2012 from http://www.epa.gov/oust/pubs/tum_ch7.pdf.
2 = Pressure is calculated by dividing the height (in feet of water) by the specific weight of water (approximately 1 psi required per every 2.3 feet 
of hydraulic head). A safety factor of approximately 2 psi is applied.
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 3

CHECKED BY: DATE: 
7/2/2013

Power Requirement From Air Blower = P(KW) = HP*0.75 KW/HP = 9.9 KW
*1HP = 0.75 KW

Cost per kilowatt hour(4): 0.22 $/KWhr

*Operate 24 hours per day, for 360 days (including some equipment downtime) = 8,640 hours (hr)
KWhr = 85,536
Cost = KWhr X $/KWhr

Cost (Blower) = 18,818 $/year

7. CALCULATE TOTAL ELECTRIC CONSUMPTION PER ALTERNATIVE FOR BLOWER USE:
Alternative 4A: Cost (Blower) = 8,411 $/year
Alternative 4B: Cost (Blower) = 18,818 $/year

8. ESTIMATE MASS FLOW OF VOCs THROUGH THE AIR SPARGE CURTAIN:

*Use a plume thickness of 10 feet.

Chemical Area (ft2)
Hydraulic 

Conductivity Kh 
(feet/day)

Gradient 
(foot/foot) Flow (ft3/day)

Geometric 
Mean 

Concentration 
Within Contour 

(µg/L)

Mass Flow 
(pounds/year)

Trichloroethene 4,250 270 0.001488 1707.48 15.962 0.021610331
Xylenes(1) 2,000 270 0.001488 803.52 10.954 0.006979203
Total 0.03

Flow(2) = 1,707 ft3/day 12,800 gallons/day
Mass Flow = 0.03 pounds VOCs/year

1 = A plume width of 200 feet was used because only one plume (east plume) contains detections of Xylenes.
2 = The air stripping curtain is a maximum of 425 feet wide and intercepts both groundwater plumes.  A maximum 
flow for this area is used to estimate total VOCs.

(4) The average electric cost (February 2013) for New York State is 0.1641 $/KWhr (Http://www.eia.gov).  An 
estimated value of 0.22 $/KWhr was used to account for increased costs on Long Island. 

*Note that the power requirement was sized for a 100 CFM, 20 psi, 10 HP blower, with a 5 HP cooler.

SUBJECT: ALTERNATIVE 4 BIOSPARGING AND AIR 
STRIPPING ESTIMATES NWIRP CALVERTON SITE 2

6. ESTIMATE COST OF ELECTRIC CONSUMPTION VERTICAL AIR SPARGE CURTAIN (ALTERNATIVE 4B):
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Panther

WA 3032-3300D

Rotary Lobe, Positive Displacement Blower

Description

The Busch Panther blower is a
rotary lobe, positive displacement
blower that is designed for either
pressure or vacuum applications.
Vacuum or pressure is produced
by two non-contacting rotors in
an oil-free pumping chamber
creating a clean, efficient and
wear free environment.

Wearing parts, such as bearings
and gears, are separated from the 

pumping chamber by labyrinth
seals yielding a long service life.
Heavy duty construction and oil
lubricated bearings on both the
gear end and drive end of the
blower ensure reliable operation. 

The Panther blower features a 
tri-lobe design that increases
efficiency and decreases sound
levels. 

Features

• Low maintenance

• High efficiency

• Tri-lobe design

• Dry, non-contacting pumping 
chamber

• Oil lubricated bearings on both 
ends

• Labyrinth seals

• Heavy duty construction

®

Panther WA 3065 D
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Operating Principle

Rotary Lobe, Positive Displacement Blower

Operating Principle

The tri-lobe Panther by Busch, works
according to the proven rotary lobe 
principle. Operation is both simple and
effective. Two rotors with identical profiles
rotate in opposite directions within a 
casing. As they rotate, air is drawn into
the space between each rotor and the 
casing where it is trapped, transported 
and discharged by the rotation. This
occurs with each revolution of each rotor
and therefore six times for each revolution
of the drive shaft. There is no mechanical
contact between the rotors and cylinder.
Therefore no oil lubrication is required in
the pumping chamber. 

Standard Equipment

• Rotary lobe blower on base frame 

• Discharge silencer

• Inlet side silencer 

• Motor mounting assembly incl. 
V-belt drive

• Motor

• Belt guard

Application

The blower speed and motor size can be
selected specifically to suit the exact
needs of the following applications:

• Food processing

• Hold down applications

• Lifting and transport systems

• Milking

• Pneumatic conveying

• Soil remediation

• Textile applications

• Waste treatment aeration

• Wood routers

®

1. Rotor
2. Inlet
3. Outlet
4. Cylinder

2

1

4

3
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Technical Data

®

Panther Model WA 3032 D WA 3040 D WA 3050 D WA 3065 D WA 3080 D WA 3100 D

Nominal pumping speed CFM 35-131 53-166 57-243 109-407 170-687 205-931

Maximum vacuum "HgV 15 15 15 15 15 15

Ultimate pressure PSIG 12 12 15 15 15 15

Motor power range HP 1-10 1-15 1-25 1-40 3-60 3-75

Blower speed range RPM 1500-3750 1500-3750 1150-3550 1150-3550 1150-3550 850-3250

Bare shaft blower weight Lbs 110 121 165 198 330 440

Panther Model WA 3125 D WA 3150 D WA 3200 D WA 3250 D WA 3300 D

Nominal pumping speed CFM 360-1571 470-1796 604-3030 978-4080 2564-6829

Maximum vacuum "HgV 15 15 15 15 15

Ultimate pressure PSIG 15 15 15 15 13.5

Motor power range HP 5-125 5-150 10-270 15-350 30-450

Blower speed range RPM 750-2850 750-2550 600-2400 600-2100 600-1500

Bare shaft blower weight Lbs 858 990 1650 2200 3080

Technical Data
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0 1.5 3 4.5 6 7.5 9 10.5 12 13.5 15

WA 3300

WA 3250

WA 3200
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1000

10000
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WA 3300

WA 3250
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WA 3032

Vacuum Performance Curves Pressure Performance Curves

Inlet Pressure ("HgV) Discharge Pressure (PSIG)

SCFMACFM

Performance data based on ambient conditions of 14.7 PSIG and 70° F, and have a tolerance of +/- 10%.

Maximum curve shown (actual capacity depends on motor speed and
power selected).
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Dimensions

Amsterdam  Barcelona  Birmingham  Basel  Brussels  Dublin  Göteborg  Helsinki  Istanbul  Copenhagen  Kuala Lumpur  Milan  Maulburg  Melbourne  Montreal  Moscow

New York  New Plymouth  Oslo  Paris  San Jose  São Paulo  Seoul  Singapore  Taipei  Tokyo  Vienna    

Rotary Lobe, Positive Displacement Blower

Busch LLC   516 Viking Drive   Virginia Beach, VA 23452

Phone (757) 463-7800   FAX (757) 463-7407

Busch - all over the world in industry

www.buschusa.com
1-800-USA-PUMP

ISO 9001-2000 Registered Company

®

Dimensions A B C D E F G H I J K L M N

WA 3050 D 33 26 31/2 23/4 41 161/4 21/2 21/2 20 101/4 1 18 67/8 367/8

WA 3065 D 33 26 31/2 21/8 413/4 161/4 3 3 20 113/8 1 18 61/4 375/8

WA 3080 D 36 29 31/2 43/4 541/2 221/4 4 4 22 123/4 1 20 97/8 491/8

WA 3100 D 42 33 41/2 57/8 553/8 233/8 4 4 28 153/8 11/2 25 11 501/4

WA 3125 D 48 39 41/2 53/8 71 293/8 6 6 32 161/2 11/2 29 121/2 637/8

All dimensions in inches unless otherwise noted. 
Dimensions of specific units depend on motor speed and application type selected.
Dimensions of additional sizes are available by request.
*3” & smaller is MNPT, 4” & larger is flanged.

B

A

C
D

E

F

*G Inlet

*H Outlet

I

J
K

L

M

N
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30 HP 3 Phase Dual Volt Rotary Screw Combination Package 

Eaton Compressor and Fabrication Inc. 

www.eatoncompressor.com 

Price: $10,970.00 (note price does not include shipping costs and set up of equipment) 
Prod. Code: PRS030PKG3 
    
 

 

 

 

 

Description 
30HP Three 
Phase Dual 

Voltage  
  SCFM @ 100 PSI MAX 145 129 

Motor Power 30HP    

Motor Speed（rpm） 1750 

Voltage 208/230/460 

Start Type Y-Delta  

Drive Type Belt 

Air End Model B101 

Noise DB(A) 75 

Outlet Connection NPT 1" 

Dimension:           L*W*H(Inch) 43x38x57 

Weight:LBS 1540 

Description 130CFM Dryer 

SCFM 130 
Pipe Size: Inlet & Outlet 

(inches) 1 1/2" 

Voltage 60HZ 115 
Phase 1 

AMP Draw 14 

Dew Point (degrees F) 37-50 

Max Working PSI 230 

Max Rated Inlet 
Temperature (degrees F) 150 

Refrigerant Type 134A 
Max Ambient Temperature 

(degrees F) 120 

Dimension: LxWxH 
18" x 22" x 

32"  
Weight (Lbs) 180 
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1

CHECKED BY: DATE: 
2/26/2013

1. PURPOSE:

2. APPROACH:

3. DATA INTERVALS:

0 - 11 feet bgs:
Soil at this depth is considered clean.

11 - 17 feet bgs:
Soil at this depth is located above the water table.

17 - 20 feet bgs:

4. CONVERSION FACTORS:
1 yd3 = 27 ft3

5. CALCULATE THE TOTAL VOLUME OF MATERIAL TO BE EXCAVATED:
Total soils (0 - 21 feet bgs)

Area= (b1 +b2)*depth*(1/2) = 
Area= 125 + 210 = 335 ft 

X (depth) 21 ft X (1/2) = 3,518 ft2

Volume = (Area X length) = 175 = 615,563 ft3

Volume = 615,563 ft3 = 22,799 yd3

SAY Vtotal = 23,000 yd3

6. CALCULATE THE TOTAL VOLUME OF CONTAMINATED SOIL FOR DISPOSAL:
Contaminated soils (11 - 21 feet bgs):

Area= length X width = 
Area= 90 X 125 = 11,250 ft2

Volume = X (depth) 10 ft = 112,500 ft3

Volume = 112,500 ft3 = 4,167 yd3

SAY Vcontaminated = 4,200 yd3

SUBJECT: EXCAVATION ESTIMATES NWIRP CALVERTON 
SITE 2

Calculate the volume of soil to be excavated at the site if a full scale excavation is conducted for all contaminated 
soils greater than 260 micrograms per Kilogram (µg/Kg) xylenes.

Soils are split into the total area of excavation and the area of contaminated soils to calculate disposal requirements.  

*Note that residual petroleum contamination (as xylenes) is present as a smear zone because of a fluctuating water 
table.  A water table at 17 feet below ground surface (bgs) was assumed based on the water table in September 
2011.

Soil at this depth is located below the water table and is considered saturated.  

See attached figures for the soil boundary and excavation cross sectional area.  The excavation will dig at a 2:1 ratio 
for sidewalls.  Note that FT-MW02S would have to be abandoned and relocated during excavation.
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2

CHECKED BY: DATE: 
2/26/2013

7. CALCULATE THE TOTAL VOLUME OF CLEAN SOILS:
Vclean = Vtotal - Vcontaminated = 18,632 yd3

SAY Vclean = 19,000 yd3

Assume soil density = 112 lb/ft3

Total soils to be removed = 6,350 tons
SAY Total soils to be removed = 6,500 tons

SUBJECT: EXCAVATION ESTIMATES NWIRP CALVERTON 
SITE 2

8. CALCULATE THE AMOUNT OF CONTAMINATED SOIL TO BE REMOVED DURING EXCAVATION 
(TRUCKING REMOVAL ESTIMATES):
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 1

CHECKED BY: DATE: 
2/2/2013

1. PURPOSE:

2. APPROACH:

3. ESTIMATE AMOUNT OF O2 REQUIRED TO DEGRADE XYLENE CONTAMINATION:

Use O-Xylene as a basis to calculate oxygen demand:
C8H10 + 10.5 O2 → 8 CO2 + 5 H2O

C8H10 = 106 g/mol 106 grams
O2 = 32 g/mol 336 grams

= 3.17 pounds O2 

pound Xylenes
Mass Xylene Contamination = 8.1 pounds  

= 26 pounds O2 

*Note that ORC Advanced® releases 0.17 pounds O2 per pound chemical
Amount reagent required = 151 pounds

4. ESTIMATE AMOUNT OF O2 CONSUMED BY ORGANIC MATRIX:

Mass of remaining TPH (free product): 52,000 pounds TPH
Using a long chain carbon compound:

C10H22 + 15.5 O2 → 10 CO2 + 11 H2O
C10H22 = 142 g/mol 142 grams

O2 = 32 g/mol 496 grams
= 3.49 pounds O2 

pound TPH
= 181,480 pounds O2

*Note that ORC Advanced® releases 0.17 pounds O2 per pound chemical
Amount reagent required = 1,067,529 pounds

SUBJECT: ORC ESTIMATES NWIRP CALVERTON SITE 2

To estimate the amount of reagent needed to aid natural biodegradation of xylene contamination.  

Using stoichometric equations, estimate the amount of oxygen needed to degrade contaminants under matrix 

*See Figure 2-2 and Appendix Figure 1 for the boundary of residual petroleum contaminated soils (the same area is 
assumed for both xylene and TPH contamination).  See also mass volume calculations for the total mass of xylene 
and TPH to be treated.

Estimate using the amount of remaining TPH contamination (see Figure 1 for estimation of average concentration).  A 

To aid the production of oxygen, use an oxygen releasing compound (for example, ORC Advanced® produced by 
Regenesis technologies (http://www.regenesis.com/), which is a mix of calcium oxyhydroxide [CaO(OH)2], calcium 
hydroxide [Ca(OH)2], and calcium carbonate [CaCO3]).
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 SK 2

CHECKED BY: DATE: 
2/2/2013

Amount reagent required = 1,067,680 pounds
round to = 1,100,000 pounds

SAY need = 770,000 pounds*
*Use 70% of theoretical maximum to account for the formation of organic acids or alcohols.

6. ESTIMATE THE SIZE OF THE INJECTION NETWORK FOR ORC:
Estimated size of residual xylene and petroleum contamination: 11,250 ft2

Use 5 foot centers (25 ft2 injection area per well): 450 wells
Use 30% solids mixture for injections, with approximately 10 wells injected per day.
1 gallon water = 8.35 pounds
Amount of water required = 2,566,667 pounds = 307,385 gallons
Assume 4 injection events, 1 injection event per year = 76,846 gallons/year
28 days of injection/month = 2,745 gallons/day
8 hour workdays = 343 gallons/hour = 6 gallons/minute

7. PREPARE A PRELIMINARY COST ESTIMATE ASSOCIATED WITH IMPLEMENTING ORC INJECTION:

Total Cubic Yards Injection Area: 90,000 ft3 3,333 yd3

Assume 4 injection events, 1 month each, cost per day is $7,000, 20 days per month: $560,000

Estimate cost per pound of chemical: $8.95 per pound*
*See attached email correspondence for current pricing.
Cost for total chemical: $6,891,500 [Total for 4 injections]

Estimated Capital Cost: $7,451,500
SAY Cost: $7,500,000

SUBJECT: ORC ESTIMATES NWIRP CALVERTON SITE 2

5. ESTIMATE TOTAL OXYGEN DEMAND TO DEGRADE XYLENE CONTAMINATION (AS RESIDUAL 
PETROLEUM):
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Oxygen Release Compound – Advanced (ORC Advanced™) 
MATERIAL SAFETY DATA SHEET (MSDS) 

 
Last Revised:  June 24, 2010 
 

Section 1 - Material Identification 

Supplier: 

  

1011 Calle Sombra 
San Clemente, CA  92673 

Phone: 949.366.8000 

Fax: 949.366.8090 

E-mail: info@regenesis.com 

Chemical 
Description: 

A mixture of Calcium OxyHydroxide [CaO(OH)2] and 
Calcium Hydroxide [Ca(OH)2]. 

Chemical Family: Inorganic Chemical 

Trade Name:  
Advanced Formula Oxygen Release Compound 

(ORC Advanced™) 

Chemical Synonyms Calcium Hydroxide Oxide; Calcium Oxide Peroxide 

Product 
Use: 

Used to remediate contaminated soil and groundwater 
(environmental applications) 

Section 2 –  Composition 

CAS No.  Chemical  

682334-66-3 Calcium Hydroxide Oxide [CaO(OH)2]   

1305-62-0 Calcium Hydroxide [Ca(OH) 2]  

7758-11-4 Dipotassium Phosphate (HK2O4P)  

7778-77-0 Monopotassium Phosphate (H2KO4P)  
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Section 3 – Physical Data 

Form: Powder 

Color: White to Pale Yellow 

Odor: Odorless 

Melting Point: 527 °F (275 °C) – Decomposes 

Boiling Point: Not Applicable (NA) 

Flammability/Flash 
Point: NA 

Auto- Flammability: NA 

Vapor Pressure: NA 

Self-Ignition 
Temperature:   NA 

Thermal 
Decomposition: 527 °F (275 °C) – Decomposes 

Bulk Density: 0.5 – 0.65 g/ml (Loose Method) 

Solubility: 1.65 g/L @ 68° F (20° C) for calcium hydroxide.   

Viscosity: NA 

pH: 11-13 (saturated solution) 

Explosion Limits % 
by Volume:  Non-explosive 

Hazardous 
Decomposition 
Products: 

Oxygen, Hydrogen Peroxide, Steam, and Heat 

Hazardous 
Reactions: None 
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Section 4 – Reactivity Data 

Stability: Stable under certain conditions (see below). 

Conditions to Avoid: Heat and moisture. 

Incompatibility: Acids, bases, salts of heavy metals, reducing agents, and 
flammable substances.     

Hazardous 
Polymerization: Does not occur. 

  

Section 5 – Regulations 

TSCA Inventory 
List: Listed 

CERCLA Hazardous Substance (40 CFR Part 302) 

Listed Substance: No 

Unlisted Substance: Yes 

Reportable Quantity 
(RQ): 100 pounds 

Characteristic(s): Ignitibility 

RCRA Waste 
Number: D001 

SARA, Title III,  Sections 302/303 (40 CFR Part 355 – Emergency Planning and 
Notification) 

Extremely 
Hazardous 
Substance: 

No 

SARA, Title III, Sections 311/312 (40 CFR Part 370 – Hazardous Chemical 
Reporting:  Community Right-To-Know 

Hazard Category: 
Immediate Health Hazard 

Fire Hazard 

Threshold Planning 
Quantity: 10,000 pounds 
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Section 5 – Regulations (cont) 

SARA, Title III, Section 313 (40 CFR Part 372 – Toxic Chemical Release 
Reporting:  Community Right-To-Know 

Extremely 
Hazardous 
Substance: 

No 

WHMIS 
Classification: C 

Oxidizing Material 
Poisonous and Infectious 
Material 

 D 
Material Causing Other Toxic 
Effects –  
Eye and Skin Irritant 

Canadian Domestic 
Substance List: Not Listed 

 

Section 6 – Protective Measures, Storage and Handling 

Technical Protective 
Measures  

Storage: Keep in tightly closed container.  Store in dry area, protected 
from heat sources and direct sunlight. 

Handling: 

Clean and dry processing pipes and equipment before 
operation.  Never return unused product to the storage 
container.  Keep away from incompatible products.  Containers 
and equipment used to handle this product should be used 
exclusively for this material.  Avoid contact with water or 
humidity.   
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Section 6 – Protective Measures, Storage and Handling (cont) 

Personal Protective Equipment (PPE) 

Engineering 
Controls: 

Calcium Hydroxide 

ACGIH® TLV® (2000) 

5 mg/m3 TWA 

OSHA PEL  

Total dust–15 mg/m3 TWA 

Respirable fraction– 

5 mg/m3 TWA 

NIOSH REL (1994) 

5 mg/m3 

Respiratory 
Protection: 

For many conditions, no respiratory protection may be needed; 
however, in dusty or unknown atmospheres use a NIOSH 
approved dust respirator. 

Hand Protection: Impervious protective gloves made of nitrile, natural rubbber 
or neoprene. 

Eye Protection: Use chemical safety goggles (dust proof). 

Skin Protection: 
For brief contact, few precautions other than clean clothing are 
needed.  Full body clothing impervious to this material should 
be used during prolonged exposure.   

Other: 

Safety shower and eyewash stations should be present.  
Consultation with an industrial hygienist or safety manager for 
the selection of PPE suitable for working conditions is 
suggested.   

Industrial Hygiene: Avoid contact with skin and eyes. 

Protection Against 
Fire & Explosion: NA 

  

Section 7 – Hazards Identification 

Emergency 
Overview: 

Oxidizer – Contact with combustibles may cause a fire.  This 
material decomposes and releases oxygen in a fire.  The 
additional oxygen may intensify the fire. 

Potential Health 
Effects: 

Irritating to the mucous membrane and eyes.  If the product 
splashes in ones face and eyes, treat the eyes first.  Do not dry 
soiled clothing close to an open flame or heat source.  Any 
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clothing that has been contaminated with this product should 
be submerged in water prior to drying. 

Inhalation: 
High concentrations may cause slight nose and throat irritation 
with a cough.  There is risk of sore throat and nose bleeds if 
one is exposed to this material for an extended period of time. 

Eye Contact: Severe eye irritation with watering and redness.  There is also 
the risk of serious and/or permanent eye lesions. 

Skin Contact: Irritation may occur if one is exposed to this material for 
extended periods. 

Ingestion: Irritation of the mouth and throat with nausea and vomiting. 

  

Section 8 – Measures in Case of Accidents and Fire 

After 
Spillage/Leakage/Gas 
Leakage: 

Collect in suitable containers.  Wash remainder with copious 
quantities of water.   

Extinguishing 
Media: See next. 

Suitable: Large quantities of water or water spray.  In case of fire in 
close proximity, all means of extinguishing are acceptable.   

Further Information: 

Self contained breathing apparatus or approved gas mask 
should be worn due to small particle size.  Use extinguishing 
media appropriate for surrounding fire.  Apply cooling water to 
sides of transport or storage vessels that are exposed to flames 
until the fire is extinguished.  Do not approach hot vessels that 
contain this product. 

First Aid: 

After contact with skin, wash immediately with plenty of water 
and soap.  In case of contact with eyes, rinse immediately with 
plenty of water and seek medical attention.  Consult an 
opthalmologist in all cases. 

 

Section 8 – Measures in Case of Accidents and Fire 

Eye Contact: 
Flush eyes with running water for 15 minutes, while keeping 
the eyelids wide open.  Consult with an ophthalmologist in all 
cases. 

Inhalation: Remove subject from dusty environment.  Consult with a 
physician in case of respiratory symptoms.   

A-44



Regenesis - ORC Advanced MSDS 

Ingestion: 
If the victim is conscious, rinse mouth and admnister fresh 
water.  DO NOT induce vomiting.  Consult a physician in all 
cases.   

Skin Contact: 
Wash affected skin with running water.  Remove and clean 
clothing.  Consult with a physician in case of persistent pain or 
redness. 

Special Precautions: 

Evacuate all non-essential personnel.  Intervention should only 
be done by capable personnel that are trained and aware of the 
hazards associated with this product.  When it is safe, 
unaffected product should be moved to safe area. 

Specific Hazards: 

Oxidizing substance.  Oxygen released on exothermic 
decomposition may support combustion.  Confined spaces 
and/or containers may be subject to increased pressure.  If 
product comes into contact with flammables, fire or explosion 
may occur.   

  

Section 9 – Accidental Release Measures 

Precautions: 

Observe the protection methods cited in Section 3.  Avoid 
materials and products that are incompatible with product.  
Immediately notify the appropriate authorities in case of 
reportable discharge (> 100 lbs).   

Cleanup Methods: 

Collect the product with a suitable means of avoiding dust 
formation.  All receiving equipment should be clean, vented, 
dry, labeled and made of material that this product is 
compatible with.  Because of the contamination risk, the 
collected material should be kept in a safe isolated place.  Use 
large quantities of water to clean the impacted area.  See 
Section 12 for disposal methods.   

  

  

  

Section 10 – Information on Toxicology 

Toxicity Data  

Acute Toxicity: 

Oral Route, LD50, rat, > 2,000 mg/kg (powder 50%) 

Dermal Route, LD50, rat, > 2,000 mg/kg (powder 50%) 

Inhalation, LD50, rat, > 5,000 mg/m3 (powder 35%) 

Irritation: Rabbit (eyes), severe irritant 
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Sensitization: No data 

Chronic Toxicity: In vitro, no mutagenic effect (Powder 50%) 

Target Organ 
Effects: Eyes and respiratory passages. 

  

Section 11 – Information on Ecology 

Ecology Data  

Acute Exotoxicity: 

10 mg Ca(OH)2/L:  pH = 9.0 

100 mg Ca(OH)2/L:  pH = 10.6 

Fishes, Cyprinus carpio, LC50, 48 hrs, 160 mg/L 

Crustaceans, Daphnia sp., EC50, 24 hours, 25.6 mg/L  

(Powder 16%) 

Mobility: Low Solubility and Mobility 

Abiotic Degradation: 

Water – Slow Hydrolysis.   

Degradation Products:  Calcium Hydroxide 

Water/soil – complexation/precipitation.  Carbonates/sulfates 
present at environmental concentrations. 

Degradation products:  carbonates/sulfates sparingly soluble 

Biotic Degradation: NA (inorganic compound) 

Potential for 
Bioaccumulation:   NA (ionizable inorganic compound) 

  

  

Section 11 – Information on Ecology (cont) 

Comments: 

Observed effects are related to alkaline properties of the 
product.  Hazard for the environment is limited due to the 
product properties of: 

• No bioaccumulation 

• Weak solubility and precipitation as carbonate or 
sulfate in an aquatic environment. 

Diluted product is rapidly neutralized at environmental pH.   

Further Information: NA 
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Section 12 – Disposal Considerations 

Waste Disposal 
Method: 

Consult current federal, state and local regulations regarding 
the proper disposal of this material and its emptied containers. 

 

Section 13 – Shipping/Transport Information 

D.O.T Shipping 
Name: 

Oxidizing Solid, N.O.S  [A mixture of Calcium OxyHydroxide 
[CaO(OH)2] and Calcium Hydroxide [Ca(OH)2]. 

UN Number: 1479 

Hazard Class: 5.1 

Label(s): 5.1 (Oxidizer) 

Packaging Group: II 

STCC Number: 4918717 

  

Section 14 – Other Information 

HMIS® Rating Health – 2 
Flammability – 0 

Reactivity – 1 
PPE - Required 

HMIS® is a registered trademark of the National Painting and Coating Association. 

NFPA® Rating 
Health – 2 
Flammability – 0 

Reactivity – 1 
OX 

NFPA® is a registered trademark of the National Fire Protection Association.   

Reason for Issue:  Update toxicological and ecological data 

  

Section 15 – Further Information 

The information contained in this document is the best available to the supplier at 
the time of writing, but is provided without warranty of any kind.  Some possible 
hazards have been determined by analogy to similar classes of material.  The items 
in this document are subject to change and clarification as more information 
become available. 
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Oxygen Release Compound (ORC®) 
Installation Instructions 

(Slurry Mixing) 
 

1. OPEN 5 GALLON BUCKET, AND 
REMOVE PRE-MEASURED BAG 
OF ORC.  

2. MEASURE AND POUR WATER 
INTO THE 5-GALLON BUCKET 
ACCORDING TO THE FOLLOWING 
DESIRED CONSISTENCY: 

 
 

Mix .63 gallons of water per 10 pounds of ORC powder. 
Mix 20 pounds of ORC with 1.26 gallons of water.    65% Solids Slurry 

Example: 
Mix 30 pounds of ORC with 1.89 gallons of water.  

Mix .79 gallons of water per 10 pounds of ORC powder. 
Mix 20 pounds of ORC with 1.58 gallons of water.    60% Solids Slurry 

Example: 
Mix 30 pounds of ORC with 2.37 gallons of water.  

Mix 1.19 gallons of water per 10 pounds of ORC powder. 
Mix 20 pounds of ORC with 2.38 gallons of water.    50% Solids Slurry 

Example: 
Mix 30 pounds of ORC with 3.57 gallons of water.  

Mix 3.57 gallons of water per 10 pounds of ORC powder. 25% Solids Slurry 
Example: Mix 10 pounds of ORC with 3.57gallons of water.     

  
3. ADD THE APPROPRIATE ORC QUANTITY TO THE WATER.  Check weight of 

each bucket (see label).  The 5 gallon shipping bucket weighs 2 pounds.  An 
additional 4 pounds of ORC would require one additional quart of water, at the 65% 
solids level.  

4. USE AN APPROPRIATE MIXING DEVICE TO THOROUGHLY MIX ORC AND 
WATER.  A hand held drill with a “jiffy mixer” or a stucco mixer on it may be used in 
conjunction with a small paddle to scrape the bottom and sides of the container.  
Standard environmental slurry mixers may also be used, following the equipment 
instructions for operation.  For small quantities a usable slurry can be mixed by 
hand, if care is taken to blend all lumps into the mixture thoroughly.  
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CAUTION:  ORC MAY SETTLE OUT OF SLURRY IF LEFT STANDING.  ALSO, ORC 
EVENTUALLY HARDENS INTO A CEMENT-LIKE COMPOUND, AND CANNOT BE RE-
MIXED AFTER THAT HAS HAPPENED.  THEREFORE:  

Mix immediately before using.  Do not let stand more than 30 minutes, and re-mix 
immediately before use, to be sure the mixture has not settled out.  If a mechanical slurry 
mixer attached to a pump is being used, the material may be cycled back through the 
mixer to maintain slurry suspension and consistency.  

5. CHECK SLURRY CONSISTENCY FOR POURABILITY.  ADD WATER IF 
NECESSARY (IN 1 CUP INCREMENTS) TO ACHIEVE THE CORRECT 
CONSISTENCY.  

 

 

For direct assistance or answers to any questions you may have regarding these 
instructions, contact Regenesis Technical Services at 949-366-8000. 

 

REGENESIS, 2002 
www.regenesis.com 
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 KF 1

CHECKED BY: 8/24/2016
1. PURPOSE:

2. APPROACH:

3. DATA INTERVAL:

6 inches of topsoil is required to stabilize the MEC area.

4. CONVERSION FACTORS:
1 yd3 = 27 ft3

1 Acre = 43,560 ft2

5. CALCULATE THE TOTAL VOLUME AND WEIGHT OF MATERIAL REQUIRED TO COVER
THE MEC AREA:

Area= 457,380 ft2

X (depth) 0.5 ft 
Volume = (Area X depth) = = 228,690 ft3

Volume = 228,690 ft3 = 8,470 yd3

Assume soil density: 112 lb/ft3

Total soils = 12,806 tons
Add 10% of volume to account for irregular borders and ease of constructability = 1,281
Total soils = 14,087
SAY 0.5 ft of Top Soil = 14,000 tons

SUBJECT: SOIL COVER ESTIMATES NWIRP CALVERTON SITE 

Calculate the volume of soil required to stabilize the munitions and explosives of concern (MEC) area.

Top soil will be used to stabilize the site once it has been regraded.

ArcView calculation of MEC Area = 457,380 ft2 or 10.5 Acres
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Tetra Tech STANDARD CALCULATION SHEET

CLIENT: FILE No: BY: PAGE: 
USN CLEAN WE63 KF 1

CHECKED BY: DATE: 
9/12/2016

1. PURPOSE:

2. APPROACH:

3. DATA INTERVAL:
0 - 6 feet bgs:
Soil at this depth may contain residual MEC.

4. CONVERSION FACTORS:
1 yd3 = 27 ft3

1 Acre = 43,560 ft2

5. CALCULATE THE TOTAL VOLUME OF MATERIAL IN MEC BOUNDARY:
Total soils (0 - 6 feet bgs)

Area= 457,380 ft2

X (depth) 6 ft 
Volume = (Area X depth) = = 2,744,280 ft3

Volume = 2,744,280 ft3 = 101,640 yd3

SAY Vtotal = 102,000 yd3

6. CALCULATE THE TOTAL VOLUME OF AREA PREVIOUSLY EXCAVATED TO 6 FEET:
Total soils (0 - 6 feet bgs)

Area= 47,916 ft2

X (depth) 6 ft 
Volume = (Area X depth) = = 287,496 ft3

Volume = 287,496 ft3 = 10,648 yd3

SAY VMEC Area = 11,000 yd3

7. CALCULATE THE ADDITIONAL VOLUME REQUIRED TO IMPLEMENT EXCAVATION :
Add 10% of volume to account for irregular boundary of residual MEC area and sidewalls.
Volume = 91,000 ft3

Additional = 10 % = 9,100 yd3

SAY Vadditional = 9,000 yd3

8. CALCULATE THE TOTAL VOLUME OF MATERIAL TO BE EXCAVTED :
Vtotal = VMEC Area - Vexcavated + Vadditional= 100,000 yd3

Assume soil density = 112 lb/ft3

Total soils to be removed = 151,200 tons
SAY Total soils to be removed = 150,000 tons

9. CALCULATE THE AMOUNT OF SOIL TO BE REMOVED DURING EXCAVATION (TRUCKING REMOVAL 
ESTIMATES):

SUBJECT: EXCAVATION ESTIMATES NWIRP CALVERTON 
SITE 2

Calculate the volume of soil to be excavated at the site if a full scale excavation is conducted for the MEC area.

The soil excavation boundary was estimated 10 feet from the MEC boundary that was interpreted from the 2013 
digital geophysical mapping.

See attached figures for the soil boundary.  The MEC area that extends out of the property boundary to the north and 
west will be removed in 2014.  Note that FT-MW01S, FT-MW01I, FT-MW02S, and FT-MW03S would have to be 
abandoned during excavation.

Area if 2008/2009 excavation is approximately 1.1 acres.

Area of potential residual MEC is 10.5 acres.
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Alternative Number 2A 2B 3 4A 4B 5

Alternative Description

Land Use Controls and 
Monitoring

Land Use Controls, 
Monitoring, and 

Treatment of Additional 
Source Areas (e.g. 

Leaking Drums)

Hydrogen Releasing 
Compound to Treat TCE-
Plume and Monitor TCE 

and Xylene-Plume

Biosparge Residual 
Petroleum Contaminated 
Soils and Monitor TCE-

Plume

Biosparge Residual 
Petroleum Contaminated 
Soils and Air Stripping at 
Fence Line (Treatment of 
TCE and Xylene Plume 

and TCE-Plume)

Air Stripping at Fence 
Line and Excavation of 

Residual Petroleum 
Contaminated Soils

Capital: $11,667 $75,660 $448,193 $75,660 $1,166,016 $1,417,784
On Property TCE Plume NPV of O&M: $591,483 $236,522 $1,023,684 $236,522 $1,296,583 $236,522

Time (year): 30 91 7 91 91 91

On Property TCE and Xylene Capital: $51,667 $51,667 $51,667 $693,879 $693,879 $3,509,693
Plume/Residual Petroleum NPV of O&M: $235,237 $235,237 $221,651 $487,186 $487,186 $1,185,403
Contaminated Soils Time (year): 8 8 8 5 5 3

Capital: $11,666 $11,666 $11,666 $11,666 $11,666 $11,666
Off Property TCE Plume NPV of O&M: $1,082,904 $1,082,904 $836,699 $1,082,904 $1,082,904 $1,082,904

Time (year): 30 301 22 301 301 301

Capital: $75,000 $138,993 $511,526 $781,205 $1,871,561 $4,939,143
Total NPV of O&M: $1,909,624 $1,554,663 $2,082,034 $1,806,612 $2,866,673 $2,504,829

NPV: $1,984,624 $1,693,656 $2,593,560 $2,587,817 $4,738,234 $7,443,972
Time (year): 30 30 22 30 30 30

Notes:
1 - 6 years after TCE sources are removed.
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Capital Cost: $0
O&M: $0
NPV: $0

Alternative 1 - No Action
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Alternative 2A - Land Use Controls and Monitoring

Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/WP for long term monitoring and well install 1 Each $30,000

Subtotal (Item 1) $30,000

2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill Rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill Rig Mob and Demob 1 LS $2,700
4.2 Monitoring Well Installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

Total Construction Cost $75,000

$2,700
$1,400
$1,200

$150
$1,200

$15,000

$5,000

$2,700
$250

Unit Cost

$30,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs) 6 Each $1,200
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $15,000
2.6 Contingency (20%) $3,720

Subtotal (Item 2) $22,320

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 3 Day $3,600
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $4,120

Subtotal (Item 3) $24,720

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

Cost Summary (without discount factor) - Alt. 2A - Land Use Controls and Monitoring
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 5-year Review/LUC $0 $30,000 6 Year $180,000
6 On Property TCE Plume - Annual GW sampling $0 $22,320 30 Year $669,600
7 On Property TCE/Xylene Plume - Annual sampling $0 $24,720 8 Year $197,760
8 Off Property TCE Plume - Annual GW sampling $0 $42,480 30 Year $1,274,400

Total Alternative 2a $75,000 $2,396,760

$200
$1,200

$30,000

$200
$1,200

$15,000

$200
$1,200

$15,000

O&M Cost (Alt. 2A - Land Use Controls and Monitoring)
Unit Cost
$30,000
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Present Value Calculation - Alt. 2A - Land Use Controls Nov-15
As of interest rate (OBM) 1.50%

Cost NPW
2017 164,520$                164,520$    
2018 89,520$                  88,197        0.985
2019 89,520$                  86,894        0.971
2020 89,520$                  85,609        0.956
2021 119,520$                112,610      0.942
2022 89,520$                  83,098        0.928
2023 89,520$                  81,870        0.915
2024 89,520$                  80,660        0.901
2025 64,800$                  57,524        0.888
2026 94,800$                  82,911        0.875
2027 64,800$                  55,836        0.862
2028 64,800$                  55,011        0.849
2029 64,800$                  54,198        0.836
2030 64,800$                  53,397        0.824
2031 94,800$                  76,963        0.812
2032 64,800$                  51,830        0.800
2033 64,800$                  51,064        0.788
2034 64,800$                  50,310        0.776
2035 64,800$                  49,566        0.765
2036 94,800$                  71,442        0.754
2037 64,800$                  48,112        0.742
2038 64,800$                  47,401        0.731
2039 64,800$                  46,701        0.721
2040 64,800$                  46,010        0.710
2041 94,800$                  66,317        0.700
2042 64,800$                  44,661        0.689
2043 64,800$                  44,001        0.679
2044 64,800$                  43,350        0.669
2045 94,800$                  62,483        0.659
2046 64,800$                  42,078        0.649

2,396,760$             1,984,624$ 23

and Monitoring
DF
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Alternative 2B - Land Use Controls (LUCs), Monitoring, and Treatment of Additional Source Areas (e.g. Leaking Drums)

Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/WP for long term monitoring and well install 1 Each $30,000

Subtotal (Item 1) $30,000

2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill Rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill Rig Mob and Demob 1 LS $2,700
4.2 Monitoring Well Installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

5. Additional TCE Source (e.g. Leaking Drums) [Three Areas]
5.1 Work Plan Addendum 1 LS $20,000
5.2 HRC Delivered (Quantity for 3 areas - Total of 130 CY) 35 Pound $525
5.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
5.4 DPT Injection 5 Each $6,000
5.5 Construction Oversight (Supervisor and H&S/QC) 1 Week $10,000
5.6 Reporting [Addendum] 1 LS $10,000
5.7 Contingency (30%) $14,768

Subtotal (Item 5) $63,993

Total Construction Cost $138,993

$20,000

Unit Cost

$30,000

$5,000

$2,700
$250
$150

$1,200
$15,000

$15

$1,200

$2,700
$1,400
$1,200

$2,700

$10,000
$10,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs) 6 Each $1,200
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $15,000
2.6 Contingency (20%) $3,720

Subtotal (Item 2) $22,320

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 3 Day $3,600
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $4,120

Subtotal (Item 3) $24,720

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

Cost Summary (without discount factor) - Alt. 2B - LUCs, Monitoring, and Treatment of Additional Source Areas (e.g. Leaking Drums)
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 Additional TCE Source (e.g. Leaking Drums) $63,993 $0 1 Each $63,993
6 5-year Review/LUC $0 $30,000 6 Year $180,000
7 On Property TCE Plume - Annual GW sampling $0 $22,320 9 Year $200,880
8 On Property TCE/Xylene Plume - Annual sampling $0 $24,720 8 Year $197,760
9 Off Property TCE Plume - Annual GW sampling $0 $42,480 30 Year $1,274,400

Total Alternative 2 $138,993 $119,520 $1,992,033

$30,000

$200
$1,200

$200
$1,200

$200

$30,000
Unit Cost

$1,200

O&M Cost (Alt. 2B - LUCs, Monitoring, Treatment of Additional Source Areas [e.g. Leaking Drums])

$15,000

$15,000
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Present Value Calculation - Alt. 2B - LUCs, Monitoring Nov-15
As of interest rate (OBM) 1.50%

Cost NPW
2017 228,513$                228,513$    
2018 89,520$                  88,197        0.985
2019 89,520$                  86,894        0.971
2020 89,520$                  85,609        0.956
2021 119,520$                112,610      0.942
2022 89,520$                  83,098        0.928
2023 89,520$                  81,870        0.915
2024 89,520$                  80,660        0.901
2025 64,800$                  57,524        0.888
2026 72,480$                  63,390        0.875
2027 42,480$                  36,604        0.862
2028 42,480$                  36,063        0.849
2029 42,480$                  35,530        0.836
2030 42,480$                  35,005        0.824
2031 72,480$                  58,843        0.812
2032 42,480$                  33,978        0.800
2033 42,480$                  33,476        0.788
2034 42,480$                  32,981        0.776
2035 42,480$                  32,493        0.765
2036 72,480$                  54,621        0.754
2037 42,480$                  31,540        0.742
2038 42,480$                  31,074        0.731
2039 42,480$                  30,615        0.721
2040 42,480$                  30,162        0.710
2041 72,480$                  50,703        0.700
2042 42,480$                  29,277        0.689
2043 42,480$                  28,845        0.679
2044 42,480$                  28,419        0.669
2045 42,480$                  27,999        0.659
2046 72,480$                  47,066        0.649

1,992,033$             1,693,656$ 23

(e.g. Leaking Drums)
and Treatmnt of Additional Source Areas

DF
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Alternative 3 - Hydrogen Releasing Compound (HRC) to treat TCE-Plume and monitoring of TCE and Xylene Plume

Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/Work Plan for monitoring 1 Each $30,000

Subtotal (Item 1) $30,000
2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill Rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill Rig Mob and Demob 1 LS $2,700
4.2 Monitoring Well Installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

5. Additional TCE Source (e.g. Leaking Drums) [Three Areas]
5.1 Work Plan Addendum 1 LS $20,000
5.2 HRC Delivered (Quantity for 3 areas - Total of 130 CY) 35 Pound $525
5.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
5.4 DPT Injection 5 Each $6,000
5.5 Construction Oversight (Supervisor and H&S/QC) 1 Week $10,000
5.6 Reporting [Addendum] 1 LS $10,000
5.7 Contingency (30%) $14,768

Subtotal (Item 5) $63,993

6A. HRC Application - Mobilization and Demobilization
6.1 Remedial Action Work Plan 1 LS $20,000
6.2 Construction Facilities (Trailer, Utilities) Mob and Demob 1 LS $3,500
6.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
6.4 HRC Delivered 1500 Pound $22,500
6.5 HRC Storage Area 1 LS $5,000
6.6 Decon Pad Construction 1 LS $2,000
6.7 Utility Clearance 1 LS $2,000
6.8 Clearing and Grubbing 2 Day $3,200
6.9 Site Restoration 1 LS $5,000

$10,000

Unit Cost

$30,000

$5,000

$2,700
$250
$150

$1,200
$15,000

$2,700
$1,400
$1,200

$20,000

$15

$1,200
$10,000

$20,000

$3,500
$2,700
$15.00
$5,000
$2,000
$2,000
$1,600
$5,000

$2,700
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6B. HRC Application - Injection at TCE Plume
6.10 DPT Injection 67 Each $80,400
6.11 City Water 9 Week $1,800
6.12 Misc Supplies 9 Week $4,500
6.13 Operation Construction Facilities (Trailer, Utilities) 3 Month $7,500
6.14 Construction Oversight (Supervisor and H&S/QC) 9 Week $90,000
6.15 Remedial Action Completion Report 1 LS $30,000
6.16 HRC Application Total 1 $280,100
6.17 Contingency (20%) $56,020
6.18 Design & Engineering (13%) $36,413

Subtotal  (Item 6) $372,533

Total Construction Cost $511,526

$1,200
$200

Capital Cost Continued (Alt. 3 - HRC to treat TCE-Plume and monitoring of TCE and Xylene Plume)

$500
$2,500

$10,000
$30,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 Each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs and Bio Indicators) 6 Each $2,100
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $30,000
2.6 Contingency (20%) $6,900

Subtotal (Item 2) $41,400

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 3 Day $3,600
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $4,120

Subtotal (Item 3) $24,720

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

5. Additional HRC Application at TCE Plume
5.1 HRC Application 1 LS $280,100
5.2 Administrative, Design, and Engineering (13%) $36,413
5.3 Contingency (20%) $56,020

Subtotal (Item 5) $372,533

$30,000

$15,000

$1,200

Annual O&M Cost (Alt 3 - HRC to Treat TCE-Plume and Monitoring of TCE and Xylene Plume)

$30,000

$200

$280,100

Unit Cost

$200
$1,200

$350

$1,200
$30,000
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Cost Summary (without discount factor).  3 - HRC to Treat TCE-Plume and Monitoring of TCE and Xylene Plume
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 Additional TCE Source (e.g. Leaking Drums) $63,993 $0 1 Each $63,993
6 HRC Application [Year 1, 3, and 5] $372,533 $372,533 2 Each $1,117,599
7 5-year Review/LUC $0 $30,000 4 Year $120,000
8 On Property TCE Plume - Annual GW sampling $0 $41,400 7 Year $289,800
9 On Property TCE/Xylene Plume - Annual sampling $0 $24,720 8 Year $197,760
10 Off Property TCE Plume - Annual GW sampling $0 $42,480 22 Year $934,560

Total Alternative 3 $511,526 $2,798,712
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Present Value Calculation. Alt 3 - HRC to Treat TCE-Plume Nov-15
As of interest rate (OBM) 1.5%

Cost NPW DF
HRC Application #1 2017 620,126$                620,126$    

2018 108,600$                106,995      0.985
HRC Application #2 2019 481,133$                467,017      0.971

2020 108,600$                103,856      0.956
HRC Application #3 2021 511,133$                481,581      0.942

2022 108,600$                100,809      0.928
2023 108,600$                99,319        0.915
2024 67,200$                  60,549        0.901
2025 42,480$                  37,710        0.888
2026 72,480$                  63,390        0.875
2027 42,480$                  36,604        0.862
2028 42,480$                  36,063        0.849
2029 42,480$                  35,530        0.836
2030 42,480$                  35,005        0.824
2031 72,480$                  58,843        0.812
2032 42,480$                  33,978        0.800
2033 42,480$                  33,476        0.788
2034 42,480$                  32,981        0.776
2035 42,480$                  32,493        0.765
2036 72,480$                  54,621        0.754
2037 42,480$                  31,540        0.742
2038 42,480$                  31,074        0.731

2,798,712$             2,593,560$ 18

and Monitoring of TCE and Xylene Plume
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Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/Work Plan for monitoring 1 Each $30,000

Subtotal (Item 1) $30,000

2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill Rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill Rig Mob and Demob 1 LS $2,700
4.2 Monitoring Well Installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

5. Additional TCE Source (e.g. Leaking Drums) [Three Areas]
5.1 Work Plan Addendum 1 LS $20,000
5.2 HRC Delivered (Quantity for 3 areas - Total of 130 CY) 35 Pound $525
5.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
5.4 DPT Injection 5 Each $6,000
5.5 Construction Oversight (Supervisor and H&S/QC) 1 Week $10,000
5.6 Reporting [Addendum] 1 LS $10,000
5.7 Contingency (30%) $14,768

Subtotal (Item 5) $63,993

Alternative 4A - Biosparging Area of Residual Petroleum Contaminated Soils and Monitoring of TCE-Plume

Unit Cost

$30,000

$2,700
$1,400

$5,000

$2,700
$250
$150

$1,200

$15
$2,700
$1,200

$15,000

$10,000

$1,200

$10,000

$20,000
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6. Biosparge System (Residual Petroleum Soils)
6a. Biosparge Mobilization/Demobilization
6.1 Remedial Action Work Plan 1 LS $50,000
6.2 Construction Facilities (trailer, utilities) Mob and Demob 1 LS $3,500
6.3 Operation Construction Facilities (trailer, utilities) 3 Month $7,500
6.4 Decon Pad Construction 1 LS $800
6.5 Utility Clearance 1 LS $4,000
6b. Biosparge Building Construction
6.6 Building 160 SQ FT $48,000
6.7 Electricity Connection (480V with transformer) 1 Each $50,000
6c. Biosparge System Construction
6.8 Air Injection Wells (1 inch diameter) 8 at 34 feet 272 FT $21,760
6.9 Air Injection Piping (2 inch PE) 350 FT $10,500
6.10 Piping Misc 1 LS $5,250
6.11 Blower 6 HP 10 PSI [120 CFM] 1 Each $10,000
6.12 Radiator 1 Each $5,000
6.13 Construction Oversight (Supervisor,QC/H&S,Geologist) 3 Month $180,000
6.14 Craft Labor 2 Month $64,000
6.15 Contingency (20%) $92,062
6.16 Design & Engineering (13%) $59,840

Subtotal  (Item 6) $612,212

7. Construction Completion Report/O&M Manual 1 LS $30,000

Total Construction Cost $781,205

$800

$50,000
$3,500
$2,500

Capital Cost Continued (Alt. 4A - Biosparge Area of Residual Petroleum Contaminated Soils and Monitoring of TCE-Plume)

$80
$30

$5,250

$4,000

$300
$50,000

$10,000
$5,000
$60,000
$32,000

$30,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 Each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs) 6 Each $1,200
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $15,000
2.6 Contingency (20%) $3,720

Subtotal (Item 2) $22,320

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 2 Day $2,400
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $3,880

Subtotal (Item 3) $23,280

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

5. Biosparging
5.1 Electrical [Blower and Building Utilities] 45,878 KWhr $10,093
5.2 System Maintenance [3%] 1 LS $13,809
5.3 Operator [2 days per month] 24 days $18,000
5.4 Annual O&M Reporting and Management 1 LS $30,000

Contingency (20%) $14,380
Subtotal (Item 5) $86,283

6. Biosparging System Demolition 1 LS $75,000

Annual O&M Cost (Alt. 4A - Biosparge Area of Residual Petroleum Contaminated Soils and Monitoring of TCE-Plume )
Unit Cost

$1,200
$15,000

$30,000

$200

$200

$1,200
$15,000

$200
$1,200
$30,000

$75,000

$0.22
$13,809

$750
$30,000
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Cost Summary (without discount factor). 4A - Biosparge Area of Residual Petroleum Contaminated Soils and Monitoring of TCE-Plume
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 Additional TCE Source (Potential Leaking Drums) $63,993 $0 1 Each $63,993
6 Biosparge $612,212 $86,283 3 Year $871,061
7 Construction Completion Report/O&M Manual $30,000 $0 1 Each $30,000
8 5-year Review/LUC $0 $30,000 6 Year $180,000
9 On Property TCE Plume - Annual GW sampling $0 $22,320 9 Year $200,880
10 On Property TCE/Xylene Plume - Annual sampling $0 $23,280 5 Year $116,400
11 Off Property TCE Plume - Annual GW sampling $0 $42,480 30 Year $1,274,400
12 Biosparging System Demolition $0 $75,000 1 Each $75,000

Total Alternative 4a $781,205 $2,886,734
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Present Value Calculation - Alt. 4A - Biosparge Area of Nov-15
As of interest rate (OBM) 1.5%

Cost NPW DF
2017 955,568$               955,568$     
2018 174,363$               171,786       0.985
2019 174,363$               169,247       0.971
2020 163,080$               155,956       0.956
2021 118,080$               111,253       0.942
2022 64,800$                 60,151         0.928
2023 64,800$                 59,262         0.915
2024 64,800$                 58,387         0.901
2025 64,800$                 57,524         0.888
2026 72,480$                 63,390         0.875
2027 42,480$                 36,604         0.862
2028 42,480$                 36,063         0.849
2029 42,480$                 35,530         0.836
2030 42,480$                 35,005         0.824
2031 72,480$                 58,843         0.812
2032 42,480$                 33,978         0.800
2033 42,480$                 33,476         0.788
2034 42,480$                 32,981         0.776
2035 42,480$                 32,493         0.765
2036 72,480$                 54,621         0.754
2037 42,480$                 31,540         0.742
2038 42,480$                 31,074         0.731
2039 42,480$                 30,615         0.721
2040 42,480$                 30,162         0.710
2041 72,480$                 50,703         0.700
2042 42,480$                 29,277         0.689
2043 42,480$                 28,845         0.679
2044 42,480$                 28,419         0.669
2045 42,480$                 27,999         0.659
2046 72,480$                 47,066         0.649

2,886,734$            2,587,817$  23

Residual Petroleum Contaminated Soils and Monitoring
of TCE-Plume
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Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/Work Plan for Long Term Monitoring 1 Each $30,000

Subtotal (Item 1) $30,000

2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill rig Mob and Demob 1 LS $2,700
4.2 Monitoring well installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

5. Additional TCE Source (e.g. Leaking Drums) [Three Areas]
5.1 Work Plan Addendum 1 LS $20,000
5.2 HRC Delivered (Quantity for 3 areas - Total of 130 CY) 35 Pound $525
5.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
5.4 DPT Injection 5 Each $6,000
5.5 Construction Oversight (Supervisor and H&S/QC) 1 Week $10,000
5.6 Reporting [Addendum] 1 LS $10,000
5.7 Contingency (30%) $14,768

Subtotal (Item 5) $63,993

6. Biosparge System (Residual Petroleum Soils)
6a. Biosparge Mobilization/Demobilization
6.1 Remedial Action Work Plan 1 LS $50,000
6.2 Construction Facilities (trailer, utilities) Mob and Demob 1 LS $3,500
6.3 Operation Construction Facilities (trailer, utilities) 3 Month $7,500
6.4 Decon Pad Construction 1 LS $800
6.5 Utility Clearance 1 LS $4,000
6b. Biosparge Building Construction
6.6 Building 160 SQ FT $48,000
6.7 Electricity Connection (480V with transformer) 1 Each $50,000

Alternative 4B - Biosparging Area of Residual Petroleum Contaminated Soils and Air Stripping at Fence Line

$2,700
$250
$150

Unit Cost

$30,000

$5,000

$1,200
$15,000

$2,700
$1,400
$1,200

$20,000

$10,000

$50,000

$15
$2,700
$1,200

$3,500

$10,000

$2,500
$800

$4,000

$300
$50,000
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6c. Biosparge System Construction
6.8 Air Injection Wells (1 inch diameter) 8 at 34 feet 272 FT $21,760
6.9 Air Injection Piping (2 inch PE) 350 FT $10,500
6.10 Piping Misc 1 LS $5,250
6.11 Blower 6 HP 10 PSI [120 CFM] 1 Each $10,000
6.12 Radiator 1 Each $5,000
6.13 Construction Oversight (Supervisor,QC/H&S,Geologist) 3 Month $180,000
6.14 Craft Labor 2 Month $64,000
6.15 Contingency (20%) $92,062
6.16 Design & Engineering (13%) $59,840

Subtotal  (Item 6) $612,212

7. Air Stripping at Fence Line[Incremental]
7a. Air Stripping Mobilization/Demobilization
7.1 Remedial Action Work Plan 1 LS $20,000
7.2 Operation Construction Facilities (trailer, utilities) 4 Month $10,000
7.3 Utility Clearance 1 LS $4,000
7.4 Clearing and Grubbing (0.40 Acres) 2 Weeks $16,000
7b. Air Stripping Building Construction
7.5 Building 200 SQ FT $60,000
7.6 Electrical Connection 1 Each $15,000
7c. Air Stripping System Construction
7.7 Air Injection  Wells (1 inch diameter) 9 at 47 feet 423 FT $33,840
7.8 Air Injection Wells (1 inch diameter) 11 at 34 feet 374 FT $29,920
7.9 Compressor/Cooler 15HP 20 PSI [100 CFM] 1 LS $45,000
7.10 Air Injection Piping - (1 inch PE) 550 FT $16,500
7.11 Piping Misc. 1 LS $9,000
7.12 Power and Controls 1 LS $50,000
7.13 Construction Oversight (Supervisor,QC/H&S,Geologist) 6 Month $360,000
7.14 Craft Labor 4 Month $128,000
7.15 Contingency (20%) $159,452
7.16 Design & Engineering (13%) $103,644

Subtotal  (Item 6) $1,060,356

8. Construction Completion Report/O&M Manual 1 LS $60,000

Total Construction Cost $1,871,561

$80
$30

$5,250
$10,000

Capital Cost Continued - Alt. 4B - Biosparge Area of Residual Petroleum Contaminated Soils and Air Stripping at Fence Line

$5,000
$60,000
$32,000

$20,000
$2,500
$4,000
$8,000

$300
$15,000

$80
$80

$45,000
$30

$9,000
$50,000
$60,000
$32,000

$60,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 Each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs) 6 Each $1,200
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $15,000
2.6 Contingency (20%) $3,720

Subtotal (Item 2) $22,320

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 2 Day $2,400
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $3,880

Subtotal (Item 3) $23,280

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

5. Biosparging
5.1 Electrical (Blower and Building Utilities) 45,878 KWhr $10,093
5.2 System Maintenance [3%] 1 LS $13,809
5.3 Operator [2 days per month] 24 Days $18,000
5.4 Annual O&M Reporting and Management 1 LS $30,000

Contingency (20%) $14,380
Subtotal (Item 5) $86,283

6. Air Stripping [Incremental]
6.1 Electrical (Compressor and Building Utilities) 85,500 KWhr $18,810
6.2 System Maintenance [3%] 1 LS $28,701
6.3 Operator [2 days per month] 24 Days $18,000
6.4 Annual O&M Reporting and Management 1 LS $30,000
6.5 Contingency (20%) $19,102

Subtotal (Item 6) $114,614

7. Biosparge System Demolition 1 LS $75,000

8. Air Stripping System Demolition 1 LS $100,000

$75,000

$100,000

Annual O&M Cost (Alt. 4B - Biosparge Area of Residual Petroleum Contaminated Soils and Air Stripping at Fence Line)

$15,000

Unit Cost
$30,000

$200

$0.22
$13,809

$200
$1,200
$15,000

$30,000
$750

$0.22
$28,701

$750
$30,000

$1,200
$30,000

$200
$1,200
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Cost Summary (without discount factor). 4B- Biosparge Area of Residual Petroleum Contaminated Soils/ Air Stripping at Fence Line
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 Additional TCE Source (Potential Leaking Drums) $63,993 $0 1 Each $63,993
6 Biosparge $612,212 $86,283 3 Year $871,061
7 Air Stripping $1,060,356 $114,614 9 Year $2,091,878
8 Construction Completion Report/O&M Manual $60,000 $0 1 Each $60,000
9 5-year Review/LUC $0 $30,000 6 Year $180,000
10 On Property TCE Plume - Annual GW sampling $0 $22,320 9 Year $200,880
11 On Property TCE/Xylene Plume - Annual sampling $0 $23,280 5 Year $116,400
12 Off Property TCE Plume - Annual GW sampling $0 $42,480 30 Year $1,274,400
13 Biosparge System Demolition $0 $75,000 1 Each $75,000
14 Air Stripping System Demolition $0 $100,000 1 Each $100,000

Total Alternative 4b $1,871,561 $5,108,612
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Present Value Calculation - 4B - Biosparge Area of Nov-15
As of interest rate (OBM) 1.5%

Cost NPW DF
2017 2,160,537$             2,160,537$ 
2018 288,977$                284,706      0.985
2019 288,977$                280,499      0.971
2020 277,694$                265,563      0.956
2021 232,694$                219,240      0.942
2022 179,414$                166,543      0.928
2023 179,414$                164,081      0.915
2024 179,414$                161,656      0.901
2025 179,414$                159,267      0.888
2026 172,480$                150,850      0.875
2027 42,480$                  36,604        0.862
2028 42,480$                  36,063        0.849
2029 42,480$                  35,530        0.836
2030 42,480$                  35,005        0.824
2031 72,480$                  58,843        0.812
2032 42,480$                  33,978        0.800
2033 42,480$                  33,476        0.788
2034 42,480$                  32,981        0.776
2035 42,480$                  32,493        0.765
2036 72,480$                  54,621        0.754
2037 42,480$                  31,540        0.742
2038 42,480$                  31,074        0.731
2039 42,480$                  30,615        0.721
2040 42,480$                  30,162        0.710
2041 72,480$                  50,703        0.700
2042 42,480$                  29,277        0.689
2043 42,480$                  28,845        0.679
2044 42,480$                  28,419        0.669
2045 42,480$                  27,999        0.659
2046 72,480$                  47,066        0.649

5,108,612$             4,738,234$ 23

Residual Petroleum Contaminated Soils and Air 
Stripping at Fence Line
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Capital Cost
Item Description Quantity Units Extended Cost
1. Reporting
1.1 UFP-SAP/Work Plan for Long Term Monitoring 1 Each $30,000

Subtotal (Item 1) $30,000

2. Establish LUCs
2.1 LUCRD 1 LS $5,000

Subtotal (Item 2) $5,000

3. TCE and Xylene Plume Refinement
3.1 Drill rig Mob and Demob 1 LS $2,700
3.2 Temporary Well Install (6 depth intervals at 4 locations) 24 Each $6,000
3.3 Laboratory Analysis (VOCs) 24 Each $3,600
3.4 Field Staff (Geologist) 4 Day $4,800
3.5 Reporting 1 LS $15,000

Subtotal (Item 3) $32,100

4. Monitoring Well Network
4.1 Drill rig Mob and Demob 1 LS $2,700
4.2 Monitoring well installation/Development 2 Each $2,800
4.3 Field Labor (Geologist) 2 Day $2,400

Subtotal (Item 4) $7,900

5. Additional TCE Source (e.g. Leaking Drums) [Three Areas]
5.1 Work Plan Addendum 1 LS $20,000
5.2 HRC Delivered (Quantity for 3 areas - Total of 130 CY) 35 Pound $525
5.3 DPT Rig/Injection Trailer (Mob and Demob) 1 LS $2,700
5.4 DPT Injection 5 Each $6,000
5.5 Construction Oversight (Supervisor and H&S/QC) 1 Week $10,000
5.6 Reporting [Addendum] 1 LS $10,000
5.7 Contingency (30%) $14,768

Subtotal (Item 5) $63,993

$15
$2,700
$1,200

$20,000

$10,000

$2,700
$1,400
$1,200

$1,200
$15,000

$5,000

$2,700
$250
$150

Alternative 5 - Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated Soils

Unit Cost

$30,000

$10,000
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6. Air Stripping at Fence Line
6a. Air Stripping Mobilization/Demobilization
6.1 Remedial Action Work Plan 1 LS $50,000
6.2 Construction Facilities (trailer, utilities) Mob and Demob 1 LS $3,500
6.3 Operation Construction Facilities (trailer, utilities) 4 Month $10,000
6.4 Decon Pad Construction 1 LS $800
6.5 Utility Clearance 1 LS $4,000
6.6 Clearing and Grubbing (0.40 Acres) 2 Weeks $16,000
6b. Air Stripping Building Construction
6.7 Building 200 SQ FT $60,000
6.8 Electrical Connection 1 Each $50,000
6c. Air Stripping System Construction
6.9 Air Injection  Wells (1 inch diameter) 9 at 47 feet 423 FT $33,840
6.10 Air Injection Wells (1 inch diameter) 11 at 34 feet 374 FT $29,920
6.11 Compressor/Cooler 30 HP 100 PSI [130 CFM] 1 LS $45,000
6.12 Air Injection Piping - (1 inch PE) 550 FT $16,500
6.13 Piping Misc. 1 LS $9,000
6.14 Power and Controls 1 LS $50,000
6.15 Construction Oversight (Supervisor,QC/H&S,Geologist) 8 Month $480,000
6.16 Craft Labor 4 Month $128,000
6.17 Contingency (20%) $197,312
6.18 Design & Engineering (13%) $128,253

Subtotal  (Item 6) $1,312,125

7. Soil Delineation (Excavation)
7.1 Drilling/Split Spoon 15 Each $37,500
7.2 Decon Pad Construction 1 Each $2,000
7.3 Laboratory Analysis (TPH and VOCs) 30 Each $6,000
7.4 Geologist 5 Day $6,000
7.5 Reporting/Work Plan 1 LS $30,000

Subtotal  (Item 7) $81,500

8. Waste-Characterization (Excavation)
8.1 Drilling/Split Spoon 16 Each $32,000
8.2 Decon Pad Construction 1 Each $800
8.3 Pre-characterization Analysis (TCLP) 8 Each $5,600
8.4 Monitoring Well Removal 2 Each $600
8.5 Geologist 5 Day $6,000

Subtotal  (Item 8) $45,000

Capital Cost Continued - Alt 5. Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated Soil.

$1,200

$1,200
$30,000

$3,500

$800

$800

$2,500
$2,000
$200

$2,000

$700
$300

$9,000
$50,000
$60,000
$32,000

$50,000

$80
$80

$45,000
$30

$8,000

$300

$50,000

$2,500

$4,000
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9. Excavation
9a. Mobilization/Demobilization
9.1 Construction Facilities (Mob/Demob) 1 LS $3,500
9.2 Operation Construction Facilities (trailer, utilities) 14 month $35,000
9.3 Utility Clearance 1 LS $4,000
9.4 Site Prep (high vis fence, traffic control, E&S controls) 10 days $20,000
9.5 Construction Entrance 5 days $10,000
9.6 Material staging area(10 ml poly/hay bales 160 ftX120 ft) 2 Areas $16,800
9.7 Heavy Equipment mob/demob 6 Each $36,000
9b. Excavation
9.8 Clearing and Grubbing 3 Week $24,000
9.9 Excavation (23,000 Cu Yds) 4 Month $176,000
9.10 Management of Reuse Soil 3 Month $198,000
9.11 Load, Transport, and Dispose [Grows, 400 Mile RT] 6,500 Tons $747,500
9.12 Confirmation and Reuse Sampling 76 Each $22,800
9.13 De-Watering/Treatment and Discharge 2 Month $50,000
9.14 Misc Construction Supplies 14 Month $7,000
9.15 Backfill of Soils for Reuse (19,000 Cu Yds) 4 Month $204,000
9.16 Backfill (off-site Source) 6,500 Tons $195,000
9.17 Fuel (500 gallons a week) 19,500 Gallons $78,000
9c. Site Restoration
9.18 Top Soil 250 CU YDs $8,750
9.19 Grading 1 Month $18,000
9.20 Hydroseeding 1 LS $10,000
9.21 Material Staging Area Removal 1 Month $18,000
9.22 Decon of Equipment 6 Each $30,000
9.23 General Construction Debris Removal 1 LS $10,000
9.24 Construction Oversight (Supervisor,QC/H&S) 14 Month $560,000
9.25 Contingency (20%) $496,470
9.26 Design & Engineering (13%) $322,706

Subtotal  (Item 9) $3,301,526

10. Construction Completion Report/O&M Manual 1 LS $60,000

Total Construction Cost $4,939,143

Capital Cost Continued - Alt 5. Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated Soil.

$18,000
$5,000
$10,000
$40,000

$30
$4

$35
$18,000
$10,000

$66,000
$115
$300

$25,000
$500

$51,000

$2,000
$8,400
$6,000

$8,000
$44,000

$3,500
$2,500
$4,000
$2,000

$60,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 Each $30,000

2. On Property TCE Plume - Annual GW sampling (6 wells)
2.1 Laboratory Analysis (VOCs) 6 Each $1,200
2.2 Field Labor 2 Day $2,400
2.5 Annual Reporting 1 Each $15,000
2.6 Contingency (20%) $3,720

Subtotal (Item 2) $22,320

3. On Property TCE/Xylene Plume - Annual sampling (10 wells)
3.1 Laboratory Analysis (VOCs) 10 Each $2,000
3.2 Field Labor 2 Day $2,400
3.3 Annual Reporting 1 Each $15,000
3.4 Contingency (20%) $3,880

Subtotal (Item 3) $23,280

4. Off Property TCE Plume - Annual GW sampling (9 wells)
4.1 Laboratory Analysis (VOCs) 9 Each $1,800
4.2 Field Labor 3 Day $3,600
4.3 Annual Reporting 1 Each $30,000
4.4 Contingency (20%) $7,080

Subtotal (Item 4) $42,480

5. Air Stripping
5.1 Electrical (Compressor and Building Utilities) 85,500 KWhr $18,810
5.2 System Maintenance 1 LS $29,597
5.3 Operator [2 days per month] 24 Days $18,000
5.4 O&M Reporting and Management 1 LS $30,000
5.5 Contingency (20%) $19,281

Subtotal (Item 5) $115,688

6. Air Stripping System Demolition 1 LS $100,000$100,000

$30,000

$0.22
$29,597

$750

$200
$1,200
$15,000

$200
$1,200
$15,000

Annual O&M Cost (Alt. 5 - Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated Soils)
Unit Cost
$30,000

$200
$1,200
$30,000
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Cost Summary (without discount factor). Alt. 5 - Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated Soils
Capital O&M Quantity Unit Total Cost

1 UFP-SAP/Work Plan for long term monitoring $30,000 $0 1 Each $30,000
2 Establish LUCs $5,000 $0 1 Each $5,000
3 TCE and Xylene Plume Refinement $32,100 $0 1 Each $32,100
4 Monitoring Well Network $7,900 $0 1 Each $7,900
5 Additional TCE Source (Potential Leaking Drums) $63,993 $0 1 Each $63,993
6 Air Stripping at the Fence Line $1,312,125 $115,688 9 Year $2,353,318
7 Soil Delineation (Excavation) $81,500 $0 1 Each $81,500
8 Waste Characterization (Excavation) $45,000 $0 1 Each $45,000
9 Excavation $3,301,526 $0 1 Each $3,301,526
10 Construction Completion Report/O&M Manual $60,000 $0 1 Each $60,000
11 5-year Review/LUC $0 $30,000 6 Year $180,000
12 On Property TCE Plume - Annual GW sampling $0 $22,320 9 Year $200,880
13 On Property TCE/Xylene Plume - Annual sampling $0 $23,280 3 Year $69,840
14 Off Property TCE Plume - Annual GW sampling $0 $42,480 30 Year $1,274,400
15 Air Stripping System Demolition $0 $100,000 1 Each $100,000

Total Alternative 5 $4,939,143 $7,805,456
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Present Value Calculation - Alt. 5 - Air Stripping at Fence Nov-17
As of interest rate (OBM) 1.5%

Cost NPW DF
2017 5,142,911$             5,142,911$    
2018 203,768$                200,757         0.985
2019 203,768$                197,790         0.971
2020 180,488$                172,604         0.956
2021 210,488$                198,319         0.942
2022 180,488$                167,540         0.928
2023 180,488$                165,064         0.915
2024 180,488$                162,625         0.901
2025 180,488$                160,221         0.888
2026 172,480$                150,850         0.875
2027 42,480$                  36,604           0.862
2028 42,480$                  36,063           0.849
2029 42,480$                  35,530           0.836
2030 42,480$                  35,005           0.824
2031 72,480$                  58,843           0.812
2032 42,480$                  33,978           0.800
2033 42,480$                  33,476           0.788
2034 42,480$                  32,981           0.776
2035 42,480$                  32,493           0.765
2036 72,480$                  54,621           0.754
2037 42,480$                  31,540           0.742
2038 42,480$                  31,074           0.731
2039 42,480$                  30,615           0.721
2040 42,480$                  30,162           0.710
2041 72,480$                  50,703           0.700
2042 42,480$                  29,277           0.689
2043 42,480$                  28,845           0.679
2044 42,480$                  28,419           0.669
2045 42,480$                  27,999           0.659
2046 72,480$                  47,066           0.649

7,805,456$             7,443,972$    23

Contaminated Soil.
Fence and Excavation of Residual Petroleum
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Capital Cost
Item Description Quantity Units Extended Cost

1 Reporting
1.1 Work Plan 1 LS $30,000
1.2 ESS 1 LS $20,000

Subtotal  (Item 1) $50,000

2. Establish LUCs
2.1 LUCRD/RA 1 LS $10,000

3. Stabilization
3a. Mobilization/Demobilization
3.1 Construction Facilities (Mob/Demob) 1 LS $3,500
3.2 Operation Construction Facilities (trailer, utilities) 6 month $15,000
3.3 Utility Clearance 1 LS $4,000
3.4 Site Prep (E&S controls) 2 weeks $5,000
3.5 Construction Entrance 1 LS $14,000
3.6 Heavy Equipment mob/demob 3 Load $12,000
3.7 UXO Shielding for Heavy Equipment 1 LS $15,000
3.8 Chain Link Fence Material and installation/ Gates 800 LF $24,000
3.9 Signage for Site 1 LS $5,000
3.10 Analytical (Material and Waste Characterization) 1 LS $5,000
3b. Regrading and Top Soil
3.11 Clearing and Grubbing 1 Month $46,000
3.12 T&D of Tree Stumps [Grows, 400 Mile RT] 100 Ton $11,500
3.13 Grading of Surface 1 Month $67,400
3.14 Metal Debris Removal 1 Month $44,000
3.15 Misc Construction Supplies 6 Month $3,000
3.16 Backfill Delivered (off-site Source) 0 Tons $0
3.17 Grading of Backfill 0 Month $0
3.18 Top Soil Delivered 14,000 Tons $490,000
3.19 Grading 3 Month $202,200
3.20 Fuel (500 gallons a week) 12,000 Gallons $48,000
3c. Site Restoration
3.21 Hydroseeding 1 LS $20,000
3.22 Decon of Equipment 2 Each $10,000
3.23 General Construction Debris Removal 1 LS $10,000
3.24 UXO Support (3 Techs for 1 month, 1 part time Tech) 2 Month $120,000
3.25 Construction Oversight (Supervisor,QC/H&S) 6 Month $240,000

Alternative 6- Surface Clearing of Potential Residual MEC, Stabilization, and LUCs

Unit Cost

$4,000

$30,000
$20,000

$30

$3,500
$2,500
$4,000
$2,500
$14,000

$15,000

$37

$115

$5,000

$67,400

$60,000

$4

$35
$67,400

$20,000

$5,000

$46,000

$67,400

$500
$44,000

$5,000
$10,000

$40,000

$10,000
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3.26 Contingency (20%) $294,920
3.27 Design & Engineering (13%) $183,898

Subtotal  (Item 3) $2,003,418

4. Construction Completion Report 1 LS $30,000

Total Construction Cost $2,093,418

$30,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review/LUCs 1 Each $30,000

2. Cover Maintenance 
2.1 Inspections and Reporting 1 LS $6,000
2.2 Brush Cutting 1 LS $13,000
2.3 Erosion and Seeding 1 LS $7,000

Subtotal (Item 2) $26,000

$30,000

Annual O&M Cost (Alt. 6 -Surface Clearing of Potential Residual MEC, Stabilization, and LUCs)
Unit Cost

$6,000
$13,000
$7,000
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Cost Summary (without discount factor). Alt. 6 - Surface Clearing of Potential Residual MEC, Stabilization, and LUCs
Capital O&M Quantity Unit Total Cost

1 Work Plan/ESS $50,000 $0 1 Each $50,000
2 Establish LUCs $10,000 $0 1 Each $10,000
3 Stabilization $2,003,418 $0 1 Each $2,003,418
4 Construction Completion Report $30,000 $0 1 Each $30,000
5 5-year Review/LUC $0 $30,000 6 Year $180,000
6 Maintenance $0 $26,000 30 Year $780,000

Total Alternative 6 $2,093,418 $3,053,418
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Present Value Calculation - Alt. 6 - Surface Clearing of Nov-15
As of interest rate (OBM) 1.5%

Cost NPW DF
2017 2,093,418$             2,093,418$   
2018 26,000$                  25,616          0.985
2019 26,000$                  25,237          0.971
2020 26,000$                  24,864          0.956
2021 56,000$                  52,762          0.942
2022 26,000$                  24,135          0.928
2023 26,000$                  23,778          0.915
2024 26,000$                  23,427          0.901
2025 26,000$                  23,080          0.888
2026 56,000$                  48,977          0.875
2027 26,000$                  22,403          0.862
2028 26,000$                  22,072          0.849
2029 26,000$                  21,746          0.836
2030 26,000$                  21,425          0.824
2031 56,000$                  45,464          0.812
2032 26,000$                  20,796          0.800
2033 26,000$                  20,489          0.788
2034 26,000$                  20,186          0.776
2035 26,000$                  19,888          0.765
2036 56,000$                  42,202          0.754
2037 26,000$                  19,304          0.742
2038 26,000$                  19,019          0.731
2039 26,000$                  18,738          0.721
2040 26,000$                  18,461          0.710
2041 56,000$                  39,174          0.700
2042 26,000$                  17,919          0.689
2043 26,000$                  17,655          0.679
2044 26,000$                  17,394          0.669
2045 26,000$                  17,137          0.659
2046 56,000$                  36,364          0.649
2047 26,000$                  16,634          0.640

3,053,418$             2,859,764$   24

Potential Residual MEC, Stabilization, and LUCs
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Capital Cost
Item Description Quantity Units Extended Cost
1. Waste-Characterization (Excavation)
1.1 Decon Pad Construction 1 Each $800
1.2 Monitoring Well Removal 5 Each $1,500
1.3 Geologist 5 Day $6,000

Subtotal  (Item 1) $8,300
2. Excavation
2a. Mobilization/Demobilization
2.1 Construction Facilities (Mob/Demob) 1 LS $3,500
2.2 Operation Construction Facilities (trailer, utilities) 24 month $60,000
2.3 Utility Clearance 1 LS $4,000
2.4 Site Prep (high vis fence, traffic control, E&S controls) 2 weeks $5,000
2.5 Construction Entrance 1 LS $14,000
2.6 Material staging area 2 Areas $20,000
2.7 Heavy Equipment mob/demob 6 Each $24,000
2.8 Screener mob/demob 2 LS $10,000
2.9 UXO Shielding for Heavy Equipment 1 LS $15,000
2b. Excavation
2.10 Clearing and Grubbing 1 Month $46,000
2.11 T&D of Tree Stumps [Grows, 400 Mile RT] 200 Ton $23,000
2.12 Metal Debris Removal 1 Month $44,000
2.13 Misc Construction Supplies 24 Month $12,000
2.14 Excavation (150,000 tons) [Screen and Reuse] 24 Month $1,617,600
2.15 Screener Rental (2) 20 Month $1,040,000
2.16 Detonation of MEC 1 LS $20,000
2.17 Waste Characterization Analysis (TCLP) 50 Each $35,000
2.18 Load, Transport, and Dispose [Grows, 400 Mile RT] 7,500 Tons $862,500
2.19 Misc Construction Supplies 24 Month $12,000
2.20 Backfill (off-site Source) 7,500 Tons $277,500
2.21 Fuel 64,000 Gallons $256,000
2c. Site Restoration
2.22 Top Soil 7,500 Tons $262,500
2.23 Grading 24 Month $1,617,600
2.24 Hydroseeding 1 LS $20,000
2.25 Material Staging Area Removal 3 Month $54,000
2.26 Decon of Equipment 6 Each $30,000
2.27 General Construction Debris Removal 6 LS $60,000
2.28 UXO Support (SUXOs, QCUXO, 2 Tech I) 24 Month $1,440,000
2.29 Construction Oversight (Supervisor,QC/H&S) 24 Month $960,000

$4,000
$2,500
$14,000

$52,000

$700

$15,000
$5,000

Alternative 7 - Excavation and Screening of MEC and Reuse of Soil

Unit Cost

$5,000
$10,000

$40,000

$35

$10,000
$4,000

$60,000

$800
$300

$1,200

$115
$44,000

$3,500
$2,500

$37
$4

$46,000

$67,400
$500

$20,000

$67,400
$20,000
$18,000

$115
$500
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2.30 Contingency (20%) $1,769,040
2.31 Design & Engineering (13%) $1,149,876

Subtotal  (Item 9) $11,764,116

3. Construction Completion Report 1 LS $60,000

Total Construction Cost $11,824,116

$60,000
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Item Description Quantity Units Extended Cost
1. 5-Year Review 1 Each $30,000$30,000

Unit Cost
Annual O&M Cost (Alt. 7 - Excavation and Screening of MEC and Reuse of Soil)

B-37



Cost Summary (without discount factor). Alt. 7 - Excavation and Screening of MEC and Reuse of Soil
Capital O&M Quantity Unit Total Cost

8 Waste Characterization $8,300 $0 1 Each $8,300
9 Excavation $11,764,116 $0 1 Each $11,764,116
10 Construction Completion Report $60,000 $0 1 Each $60,000
11 5-year Review $0 $30,000 1 Year $30,000

Total Alternative 7 $11,832,416 $11,862,416
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Present Value Calculation - Alt. 7 - Excavation and Nov-15
As of interest rate (OBM) 1.5%

Cost NPW DF
2017 8,300$                    8,300$            
2018 11,764,116$           11,590,262     0.985
2019 60,000$                  58,240            0.971
2020 -                 0.956
2021 30,000$                  28,266            0.942

11,862,416$           11,685,067$   4

Screening of MEC and Reuse of Soil
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APPENDIX C 

Environmental Footprint Evaluation 
Feasibility Study 

Site 2, Fire Training Area 
NWIRP Calverton 

Calverton, New York 
September 2016 

 

OBJECTIVE 

This Environmental Footprint Evaluation of remedial alternatives is provided as an Appendix to the 

Feasibility Study (FS) for Site 2, Fire Training Area located at NWIRP Calverton, in Calverton, New York.  

The purpose of the footprint evaluation is to assess the environmental impacts of the six remedial 

alternatives using the metrics of greenhouse gas (GHG) and criteria pollutant emissions, energy use, water 

consumption, and worker safety.  The results of this footprint evaluation are intended to provide additional 

information for consideration during remedy selection, design, and to enhance the understanding of the 

environmental impacts throughout the remedy life-cycle for each of the proposed alternatives. 

 

POLICY BACKGROUND 

Department of Defense (DOD) and Navy policies require continual optimization of remedies in every phase 

from remedy selection through site closeout (NAVFAC, 2010a).   

In January 2007, Executive Order 13423 set targets for sustainable practices for (i) energy efficiency, 

greenhouse gas emissions avoidance or reduction, and petroleum products use reduction, (ii) renewable 

energy, including bioenergy, (iii) water conservation, (iv) acquisition, (v) pollution and waste prevention and 

recycling, etc.  In October 2009, Executive Order 13514 was issued, which reinforced these sustainability 

requirements and established specific goals for federal agencies to meet by 2020. 

In August 2009 DOD issued a policy for “Consideration of Green and Sustainable Remediation Practices 

in the Defense Environmental Restoration Program.”  The DOD policy and related Navy guidance state that 

opportunities to increase sustainability should be considered throughout all phases of remediation (i.e., site 

investigation, remedy selection, remedy design and construction, operation, monitoring, and site closeout).  

In response to this policy, the Department of the Navy (DON) issued an updated Navy Guidance for 

“Optimizing Remedy Evaluation, Selection, and Design” (NAVFAC, 2010), which includes environmental 

footprint evaluations as part of the traditional DON optimization review process for remedy selection, 
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design, and remedial action operation. In August 2010, the Naval Facilities Engineering Command 

(NAVFAC) issued policy requiring use of the SiteWise™ tool to perform environmental impact reviews as 

part of all Feasibility Studies. As such, this environmental footprint evaluation of remedial alternatives is 

being performed to estimate the environmental footprint associated with each alternative in the interest of 

reducing the environmental impact of remedial action at Site 2, NWIRP Calverton.  

Applying the DON optimization concepts with an environmental footprint evaluation within the remedy 

selection and design phases allows for the following benefits: 

• Determining factors in each remedial alternative with the greatest environmental impacts and 
gathering insight into how to reduce these impacts; 

• Evaluating remedial alternatives with optimized or reduced environmental footprints in conjunction 
with other selection criteria;  

• Designing and implementing a more robust remedy while balancing the impact to the environment; 
and 

• Ensuring efficient, cost-effective and sustainable site closeout.  

 

EVALUATION TOOLS 

This evaluation was performed using a hybrid model of the Navy’s SiteWise™ tool supplemented with Tetra 

Tech developed model as appropriate for some site-specific items. 

SiteWise™ is a life-cycle footprint assessment tool developed jointly by the U.S. Navy, U.S. Army Corps of 

Engineers (USACE), and Battelle. SiteWise™ assesses the environmental footprint of a remedial 

alternative/technology using a consistent set of metrics.  The assessment is conducted using a building 

block approach, where each remedial alternative is first broken down into modules that follow the phases 

for most remedial actions, including remedial investigation (RI), remedial action construction (RA-C), 

remedial action operation (RA-O), and long-term monitoring (LTM).  Once broken down by remedial phase, 

the footprint of each phase is calculated.  The phase-specific footprints are then combined to estimate the 

overall footprint of the remedial alternative.  This building block approach reduces redundancy in the 

footprint assessment and facilitates the identification of specific impact drivers that contribute to the 

environmental footprint.  The inputs that need to be considered include (1) production of material required 

by the activity; (2) transportation of the required materials to the site, transportation of personnel; (3) all site 

activities to be performed; and (4) management of the waste produced by the activity. 

GSRx builds off of SiteWise™ and allows for a flexible, detailed analysis, particularly for materials and 

equipment use.  GSRx was used to account for materials and activities not readily input into SiteWise™ 

and where equipment usage assumptions built into SiteWise™ were not consistent with site-specific 

requirements. 
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ENVIRONMENTAL FOOTPRINT EVALUATION FRAMEWORK AND LIMITATIONS 

The environmental footprint evaluation performed for the Site 2, NWIRP Calverton FS considered life-cycle 

quantitative metrics for global warming potential (through greenhouse gas emissions), criteria air pollutant 

emissions (through NOX, SOX and PM10 emissions), energy consumption, water usage, and worker safety.   

Life cycle impacts were calculated for energy consumption, emissions of GHG (carbon dioxide [CO2], 

methane [CH4], and nitrous oxide [N2O]) and criteria pollutants (nitrogen oxides [NOx], sulfur oxides [SOx] 

and particulate matter [PM10]), water usage, and energy consumption, and worker safety.   

Life cycle inventory inputs in SiteWise™ were divided into four categories – 1) materials production; 2) 

transportation of personnel, materials and equipment; 3) equipment use and miscellaneous; and 4) residual 

handling and disposal.  Cost estimates from the RI/FS and design calculations were used as a basis for 

inventory quantities and related assumptions.  Emission factors, energy consumption, and water usage 

data were correlated to material quantities, equipment, transportation distances, and installation time 

frames in order to calculate life-cycle emissions, energy consumption, water usage, and worker safety.  

Default SiteWise™ emission, energy usage, water consumption, and worker fatality and accident risk 

factors were utilized. 

Although GSRx was used to minimize limitations resulting within SiteWise™, elimination of all limitations 

was not possible while using a hybrid model of SiteWise™ and GSRx.  For example, several materials and 

construction equipment inventoried were input into GSRx and these impacts were incorporated into 

SiteWise™ within the “Equipment Use and Miscellaneous” sector.  This sector in SiteWise™ does not 

differentiate into the specific equipment usage or material consumption items that are input in GSRx, but 

rather are considered miscellaneous items.  However, impact drivers for items input in GSRx can be 

identified and evaluated directly within the respective GSRx evaluation and output summary sheets.  In 

addition, worker safety results in general do not include worker safety related to equipment usage that was 

input within GSRx because GSRx was not developed to evaluate worker safety.  

EVALUATION RESULTS 

The following are the alternatives that were analyzed with SiteWise™ and GSRx for the Site 2, NWIRP 

Calverton FS: 

• Alternative 2a: Land Use Controls and Monitoring 

• Alternative 2b: Land Use Controls, Monitoring, and Treatment of Additional Source Areas (Leaking 

Drums) 
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• Alternative 3: Hydrogen Releasing Compound (HRC) to treat TCE-Plume and Monitoring of TCE 

and Xylene Plume 

• Alternative 4a: Biosparging Area of Residual Petroleum Contaminated Soils and Monitoring of TCE-

Plume 

• Alternative 4b: Biosparging Area of Residual Petroleum Contaminated Soils and Air Striping at 

Fence Line 

• Alternative 5: Air Stripping at Fence Line and Excavation of Residual Petroleum Contaminated 

Soils 

• Alternative 6: Surface Clearing of Potential Residual MEC-Impacted Soil, Stabilization, and LUCs 

• Alternative 7: Excavation, Screening, and Reuse of MEC-Impacted Soil 

The following sections summarize the relative environmental impacts and primary impact drivers for the six 

alternatives and their respective metrics.  In addition, the attachment includes the inventory and output 

sheets that were used for the SiteWise™/GSRx hybrid model.  An evaluation of SiteWise™ and GSRx 

output summary sheets and related figures included in the footprint evaluation attachments (Appendix C-2 

and C-3), provides detailed information on the contribution to each metric from each phase of the remedial 

process (RI, RAC, RAO, and LTM) and for each respective input category (materials production, 

transportation, equipment usage, etc).  Further inspection of related inventory sheets provide information 

on the specific contribution to a metric from each item of material, transportation, equipment, etc. This level 

of detail also helps clarify results that could be misinterpreted based on SiteWise™ data entry limitations 

mentioned previously.  The environmental impacts of the alternatives analyzed are summarized 

quantitatively in Table 1.  

 

Greenhouse Gas Emissions 

Emissions of CO2, CH4, and N2O were normalized to CO2 equivalents (CO2e), which is a cumulative method 

of weighing GHG emissions relative to global warming potential.  Figure 1 shows the overall GHG emissions 

of each of the alternatives analyzed; the x-axis represents the six alternatives evaluated and the y-axis 

represents the GHG emissions in metric ton of CO2e.   

The total amount of GHG emissions resulting from Alternative 2a is 73.20 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• Laboratory analytical services contributes 64.72 metric ton of CO2e (88 percent of the total GHG 

emissions resulting from Alternative 2a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2a is 554.  
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• Transportation of personnel emits 7.20 metric ton of CO2e (approximately 10 percent of the total 

GHG emissions resulting from Alternative 2a).   

• Use of DPT releases 0.62 metric ton of CO2e (approximately one percent of the total GHG 

emissions resulting from Alternative 2a).  DPT equipment is in use for 39 hours. 

The total amount of GHG emissions resulting from Alternative 2b is 57.39 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• Laboratory analytical services contributes 49.77 metric ton of CO2e (87 percent of the total GHG 

emissions resulting from Alternative 2b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2b is 428.  

• Transportation of personnel emits 5.79 metric ton of CO2e (approximately 10 percent of the total 

GHG emissions resulting from Alternative 2b).   

• Use of DPT releases 1.13 metric ton of CO2e (approximately two percent of the total GHG 

emissions resulting from Alternative 2b).  DPT equipment is in use for 71 hours. 

The total amount of GHG emissions resulting from Alternative 3 is 228.43 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• Production of borrow soil releases 126.21 metric ton of CO2e (55 percent of the total GHG 

emissions resulting from Alternative 3).  Soil is used for the site restoration stage.   

• Laboratory analytical services contributes 39.86 metric ton of CO2e (approximately 17 percent of 

the total GHG emissions resulting from Alternative 3).  Laboratory analytical services take place 

during the remedial action construction and operation stages.  The total amount of samples 

analyzed during Alternative 3 is 344.  

• Transportation of materials emits 23.83 metric ton of CO2e (approximately 10 percent of the total 

GHG emissions resulting from Alternative 3).   

The total amount of GHG emissions resulting from Alternative 4a is 109.35 metric ton of CO2e.  The 

activities that contribute to GHG emissions are: 

• Generation of electricity for the biosparge system releases 50.26 metric ton of CO2e (46 percent of 

the total GHG emissions resulting from Alternative 4a).  The biosparge system is in operation for 

three years.   

• Laboratory analytical services contributes 46.23 metric ton of CO2e (42 percent of the total GHG 

emissions resulting from Alternative 4a).  Laboratory analytical services take place during the 
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remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4a is 398.  

• Transportation of personnel emits 9.26 metric ton of CO2e (approximately eight percent of the total 

GHG emissions resulting from Alternative 4a).   

The total amount of GHG emissions resulting from Alternative 4b is 403.65 metric ton of CO2e.  The 

activities that contribute to GHG emissions are: 

• Generation of electricity for the air stripping system releases 280.99 metric ton of CO2e (70 percent 

of the total GHG emissions resulting from Alternative 4b).  The air stripping system is in operation 

for nine years.   

• Generation of electricity for the biosparge system releases 50.26 metric ton of CO2e (12 percent of 

the total GHG emissions resulting from Alternative 4b).  The biosparge system is in operation for 

three years.   

• Laboratory analytical services contributes 46.23 metric ton of CO2e (11 percent of the total GHG 

emissions resulting from Alternative 4b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4b is 398.  

The total amount of GHG emissions resulting from Alternative 5 is 743.64 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• Generation of electricity for the air stripping system releases 280.99 metric ton of CO2e (38 percent 

of the total GHG emissions resulting from Alternative 5).  The air stripping system is in operation 

for nine years.   

• Production of borrow soil releases 180.98 metric ton of CO2e (24 percent of the total GHG 

emissions resulting from Alternative 5).  Soil is used for backfilling the excavation spot.   

• Residual handling operations contributes 131.05 metric ton of CO2e (18 percent of the total GHG 

emissions resulting from Alternative 5).  The amount of contaminated soil disposed off-property is 

8,300 ton and is disposed at a facility 200 miles away.  

The total amount of GHG emissions resulting from Alternative 6 is 708.2 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• Production of borrow soil releases 292.06 metric ton of CO2e (41 percent of the total GHG 

emissions resulting from Alternative 6).  Soil is used for cover and stabilization.   

• The use of two dozers releases 123.71 metric ton of CO2e (17 percent of the total GHG emissions 

resulting from Alternative 6).  The dozers would be used in grading for over 1,000 total hours.    
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• Transportation of heavy equipment and materials to the site contributes 111.39 metric ton of CO2e 

(16 percent of the total GHG emissions resulting from Alternative 6).  Trailers, dozers, a loader, 

wood chippers, chain saws, and loads of materials would all be transported to and from the site.   

The total amount of GHG emissions resulting from Alternative 7 is 2,822 metric ton of CO2e.  The activities 

that contribute to GHG emissions are: 

• The amount of fuel burned in the equipment used releases 751 metric ton of CO2e (26 percent of 

the total GHG emissions resulting from Alternative 7).  It is estimated that 64,000 gallons of fuel will 

be required.    

• The use of two dozers in the filling and regrading of soil releases 742.50 metric ton of CO2e (25 

percent of the total GHG emissions resulting from Alternative 7).  The total amount of time the 

dozers are anticipated to be in operation is 6,758 hours.   

• Residual handling operations contributes 322.3 metric ton of CO2e (11 percent of the total GHG 

emissions resulting from Alternative 7).  The amount of contaminated soil disposed off-property is 

7,500 ton and an additional 200 tons of trees and cleared debris would be disposed at a facility 200 

miles away.  

 
Figure 1: GHG Emissions for Alternatives at Site 2, NWRIP Calverton 

 

Figure 2 shows the breakdown of the percent that each of main activities of each alternative (x-axis) 

contributes to the GHG emissions (y-axis).  
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Figure 2: GHG Emissions percentage breakdown for Alternatives at Site 2, NWRIP Calverton 

 

 

Criteria Pollutant Emissions 

NOX 

Figure 3 shows the breakdown of the NOX emissions for the six alternatives evaluated.  The x–axis of this 

figure represents Alternative 2a, 2b, 3, 4a, 4b, 5, 6, and 7; the y-axis represents the NOX emissions in metric 

ton.   

The total amount of NOX emissions resulting from Alternative 2a is 2.33x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 

• Laboratory analytical services emits 2.24x10-1 metric ton of NOX (96 percent of the total NOX 

emissions resulting from Alternative 2a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2a is 554. 

• Use of DPT releases 6.46x10-3 metric ton of NOX (approximately three percent of the total NOX 

emissions resulting from Alternative 2a).  DPT equipment is in use for 39 hours. 

• Transportation of personnel emits 2.66x10-3 metric ton of NOX (approximately one percent of the 

total NOX emissions resulting from Alternative 2a).   

The total amount of NOX emissions resulting from Alternative 2b is 1.86x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Alt 2a Alt 2b Alt 3 Alt 4a Alt 4b Alt 5 Alt 6 Alt 7

Pe
rc

en
t C

on
tr

ib
ut

io
n

GHG Emissions
Residual Handling
Operations
Equipment Use and
Miscellaneous
Transportation-
Equipment and Materials
Transportation-Personnel

Production of Materials

C-10



• Laboratory analytical services emits 1.72x10-1 metric ton of NOX (92 percent of the total NOX 

emissions resulting from Alternative 2b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2b is 428. 

• Use of DPT releases 1.19x10-2 metric ton of NOX (approximately six percent of the total NOX 

emissions resulting from Alternative 2b).  DPT equipment is in use for 71 hours. 

• Transportation of personnel emits 2.14x10-3 metric ton of NOX (approximately one percent of the 

total NOX emissions resulting from Alternative 2b).   

The total amount of NOX emissions resulting from Alternative 3 is 3.76x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 

• Use of DPT releases 1.57x10-1 metric ton of NOX (42 percent of the total NOX emissions resulting 

from Alternative 3).  DPT equipment is in use for 935 hours. 

• Laboratory analytical services emits 1.38x10-1 metric ton of NOX (37 percent of the total NOX 

emissions resulting from Alternative 3).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 3 is 344. 

• Use of 2 CY excavator releases 3.51x10-2 metric ton of NOX (approximately nine percent of the total 

NOX emissions resulting from Alternative 3).  The 2 CY excavator is in use for 58 hours. 

The total amount of NOX emissions resulting from Alternative 4a is 2.27x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 

• Laboratory analytical services emits 1.60x10-1 metric ton of NOX (70 percent of the total NOX 

emissions resulting from Alternative 4a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4a is 398. 

• Generation of electricity for the biosparge system releases 5.19x10-2 metric ton of NOX (23 percent 

of the total NOX emissions resulting from Alternative 4a).  The biosparge system is in operation for 

three years. 

• Use of DPT releases 1.19x10-2 metric ton of NOX (approximately five percent of the total NOX 

emissions resulting from Alternative 4a).  DPT equipment is in use for 71 hours. 

The total amount of NOX emissions resulting from Alternative 4b is 5.54x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 
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• Generation of electricity for the air stripping system releases 2.90x10-1 metric ton of NOX (52 percent 

of the total NOX emissions resulting from Alternative 4b).  The air stripping system is in operation 

for nine years. 

• Laboratory analytical services emits 1.60x10-1 metric ton of NOX (29 percent of the total NOX 

emissions resulting from Alternative 4b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4b is 398. 

• Generation of electricity for the biosparge system releases 5.19x10-2 metric ton of NOX 

(approximately nine percent of the total NOX emissions resulting from Alternative 4b).  The 

biosparge system is in operation for three years. 

The total amount of NOX emissions resulting from Alternative 5 is 7.87x10-1 metric ton.  The activities that 

contribute to the NOX emissions are: 

• Generation of electricity for the air stripping system releases 2.90x10-1 metric ton of NOX (37 percent 

of the total NOX emissions resulting from Alternative 5).  The air stripping system is in operation for 

nine years. 

• Laboratory analytical services emits 2.14x10-1 metric ton of NOX (27 percent of the total NOX 

emissions resulting from Alternative 5).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 5 is 492. 

• Use of 2 CY excavator releases 1.79x10-1 metric ton of NOX (23 percent of the total NOX emissions 

resulting from Alternative 5).  The 2 CY excavator is in use for 295 hours. 

The total amount of NOX emissions resulting from Alternative 6 is 1.10 metric ton.  The activities that 

contribute to the NOX emissions are: 

• The use of two dozers releases 0.76 metric ton of NOX (69 percent of the total NOX emissions 

resulting from Alternative 6).  The dozers would be used in grading for over 1,000 total hours.    

• Laboratory analytical services emits 0.31 metric ton of NOX (28 percent of the total NOX emissions 

resulting from Alternative 6).  Laboratory analytical services take place during the remedial action 

construction stage for characterization of soil.   

• Transportation of equipment and materials to and from the site releases 0.035 metric ton of NOX 

(3.2 percent of the total NOX emissions resulting from Alternative 6).   

The total amount of NOX emissions resulting from Alternative 7 is 10.9 metric tons.  The activities that 

contribute to the NOX emissions are: 
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• The use of two dozers releases 4.56 metric ton of NOX (42 percent of the total NOX emissions 

resulting from Alternative 7).  The dozers would be used in filling and grading for over 6,700 total 

hours.    

• The use of a screening plant releases 1.92 metric ton of NOX (18 percent of the total NOX emissions 

resulting from Alternative 7).  The screening plant would be used in excavation for over 5,600 total 

hours.    

• Laboratory analytical services emits 1.4 metric ton of NOX (13 percent of the total NOX emissions 

resulting from Alternative 7).  Laboratory analytical services take place during the remedial action 

construction stage for characterization of soil.   

 

Figure 3 NOX Emissions for Alternatives at Site 2, NWRIP Calverton 

Figure 4 shows the percentage contribution from each of the main activity sectors.   
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Figure 4: NOX Emissions percentage breakdown for Alternatives at Site 2, NWRIP Calverton 

 

SOX 

Figure 5 contains the distribution of the SOX emissions resulting from the activities related to Alternatives 

2a, 2b, 3, 4a, 4b, 5, 6 and 7.  The x-axis of this graph represents the alternatives evaluated; the y-axis 

represents the SOX emissions in metric ton.   

The total amount of SOX emissions resulting from Alternative 2a is 1.50x10-1 metric ton.  The activities that 

contribute to the SOX emissions are: 

• Laboratory analytical services emits 1.49x10-1 metric ton of SOX (99 percent of the total SOX 

emissions resulting from Alternative 2a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2a is 554. 

• Manufacture of PVC releases 3.17x10-4 metric ton of SOX (approximately less than one percent of 

the total SOX emissions resulting from Alternative 2a).  PVC is used in the monitoring wells installed 

at the site. 

• Use of DPT emits 1.29x10-4 metric ton of SOX (approximately less than one percent of the total SOX 

emissions resulting from Alternative 2a).  DPT equipment is in use for 39 hours. 

The total amount of SOX emissions resulting from Alternative 2b is 1.15x10-1 metric ton.  The activities that 

contribute to the SOX emissions are: 
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• Laboratory analytical services emits 1.15x10-1 metric ton of SOX (99 percent of the total SOX 

emissions resulting from Alternative 2b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2b is 428. 

• Manufacture of PVC releases 3.17x10-4 metric ton of SOX (approximately less than one percent of 

the total SOX emissions resulting from Alternative 2b).  PVC is used in the monitoring wells installed 

at the site. 

• Use of DPT emits 2.37x10-4 metric ton of SOX (approximately less than one percent of the total SOX 

emissions resulting from Alternative 2b).  DPT equipment is in use for 71 hours. 

The total amount of SOX emissions resulting from Alternative 3 is 1.09x10-1 metric ton.  The activities that 

contribute to the SOX emissions are: 

• Laboratory analytical services emits 9.20x10-2 metric ton of SOX (84 percent of the total SOX 

emissions resulting from Alternative 3).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 3 is 344. 

• Use of 2 CY excavator releases 1.04x10-2 metric ton of SOX (approximately nine percent of the total 

SOX emissions resulting from Alternative 3).  The 2 CY excavator is in use for 58 hours. 

• Use of DPT emits 3.14x10-3 metric ton of SOX (approximately three percent of the total SOX 

emissions resulting from Alternative 3).  DPT equipment is in use for 935 hours. 

The total amount of SOX emissions resulting from Alternative 4a is 1.09x10-1 metric ton.  The activities that 

contribute to the SOX emissions are: 

• Generation of electricity for the biosparge system releases 1.87x10-1 metric ton of SOX (63 percent 

of the total SOX emissions resulting from Alternative 4a).  The biosparge system is in operation for 

three years. 

• Laboratory analytical services emits 1.07x10-1 metric ton of SOX (36 percent of the total SOX 

emissions resulting from Alternative 4a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4a is 398. 

• Manufacture of PVC releases 1.82x10-3 metric ton of SOX (approximately one percent of the total 

SOX emissions resulting from Alternative 4a).  PVC is used in the biosparge system wells, piping, 

and monitoring wells installed at the site. 

The total amount of SOX emissions resulting from Alternative 4b is 1.35 metric ton.  The activities that 

contribute to the SOX emissions are: 
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• Generation of electricity for the air stripping system releases 1.05 metric ton of SOX (78 percent of 

the total SOX emissions resulting from Alternative 4b).  The air stripping system is in operation for 

nine years. 

• Generation of electricity for the biosparge system releases 1.87x10-1 metric ton of SOX (14 percent 

of the total SOX emissions resulting from Alternative 4b).  The biosparge system is in operation for 

three years. 

• Laboratory analytical services emits 1.07x10-1 metric ton of SOX (approximately eight percent of the 

total SOX emissions resulting from Alternative 4b).  Laboratory analytical services take place during 

the remedial action construction and operation stages.  The total amount of samples analyzed 

during Alternative 4b is 398. 

The total amount of SOX emissions resulting from Alternative 5 is 1.25 metric ton.  The activities that 

contribute to the SOX emissions are: 

• Generation of electricity for the air stripping system releases 1.05 metric ton of SOX (84 percent of 

the total SOX emissions resulting from Alternative 5).  The air stripping system is in operation for 

nine years. 

• Laboratory analytical services emits 1.43x10-1 metric ton of SOX (11 percent of the total SOX 

emissions resulting from Alternative 5).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 5 is 492. 

• Use of 2 CY excavator releases 5.29x10-2 metric ton of SOX (approximately four percent of the total 

SOX emissions resulting from Alternative 5).  The 2 CY excavator is in use for 295 hours. 

The total amount of SOX emissions resulting from Alternative 6 is 1.15 metric ton.  The activities that 

contribute to the SOX emissions are: 

• Laboratory analytical services emits 0.84 metric ton of SOX (73 percent of the total SOX emissions 

resulting from Alternative 6).  Laboratory analytical services take place during the remedial action 

construction stage.   

• The use of two dozers releases 0.22 metric ton of SOX (19 percent of the total SOX emissions 

resulting from Alternative 6).  The dozers would be used in grading for over 1,000 total hours.    

• Production of mulch releases 0.02 metric ton of SOX (approximately 1.7 percent of the total SOX 

emissions resulting from Alternative 6).  The mulch would be used in hydroseeding and 

stabilization. 

The total amount of SOX emissions resulting from Alternative 7 is 7.04 metric ton.  The activities that 

contribute to the SOX emissions are: 
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• Laboratory analytical services emits 4.79 metric ton of SOX (68 percent of the total SOX emissions 

resulting from Alternative 7).  Laboratory analytical services take place during the remedial action 

construction stage for characterization.  

• The use of two dozers releases 1.34 metric ton of SOX (19 percent of the total SOX emissions 

resulting from Alternative 7).  The dozers would be used in removal, filling, and grading for over 

6,700 total hours.    

• Use of a 2 CY excavator releases 0.37 metric ton of SOX (approximately 5.2 percent of the total 

SOX emissions resulting from Alternative 7).  The 2 CY excavator is in use for 3,379 hours. 

 

Figure 5: SOX Emissions for Alternatives at Site 2, NWRIP Calverton 

 

Figure 6 shows the percentage breakdown of the activities contributing to SOX emissions. 
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Figure 6: SOX Emissions percentage breakdown for Alternatives at Site 2, NWRIP Calverton 

 

PM10 
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remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 2b is 428. 

• Use of the DPT releases 1.18x10-3 metric ton of PM10 (20 percent of the total PM10 emissions 

resulting from Alternative 2b).  DPT is in operation for 71 hours. 

• Transportation of personnel emits 4.35x10-4 metric ton of PM10 (approximately seven percent of the 

total PM10 emissions resulting from Alternative 2b).   

The total amount of PM10 emissions resulting from Alternative 3 is 2.79x10-2 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• Use of the DPT releases 1.57x10-2 metric ton of PM10 (56 percent of the total PM10 emissions 

resulting from Alternative 3).  DPT is in operation for 935 hours. 

• Laboratory analytical services release 3.50x10-3 metric ton of PM10 (13 percent of the total PM10 

emissions resulting from Alternative 3).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 3 is 344. 

• Use of 2 CY excavator emits 3.34x10-3 metric ton of PM10 (12 percent of the total PM10 emissions 

resulting from Alternative 3).  The 2 CY excavator is in use for 58 hours. 

The total amount of PM10 emissions resulting from Alternative 4a is 6.25x10-3 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• Laboratory analytical services release 4.05x10-3 metric ton of PM10 (65 percent of the total PM10 

emissions resulting from Alternative 4a).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4a is 398. 

• Use of the DPT releases 1.18x10-3 metric ton of PM10 (19 percent of the total PM10 emissions 

resulting from Alternative 4a).  DPT is in operation for 71 hours. 

• Transportation of personnel emits 6.95x10-4 metric ton of PM10 (11 percent of the total PM10 

emissions resulting from Alternative 4a).   

The total amount of PM10 emissions resulting from Alternative 4b is 1.05x10-2 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• Laboratory analytical services release 4.05x10-3 metric ton of PM10 (39 percent of the total PM10 

emissions resulting from Alternative 4b).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 4b is 398. 

C-19



• Use of the brush chipper releases 1.85x10-3 metric ton of PM10 (18 percent of the total PM10 

emissions resulting from Alternative 4b).  The brush chipper is in operation for 64 hours. 

• Use of the 3 CY loader releases 1.50x10-3 metric ton of PM10 (14 percent of the total PM10 emissions 

resulting from Alternative 4b).  The 3 CY loader is in operation for 64 hours. 

The total amount of PM10 emissions resulting from Alternative 5 is 3.33x10-2 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• Use of the 2 CY excavator releases 1.71x10-2 metric ton of PM10 (51 percent of the total PM10 

emissions resulting from Alternative 5).  The brush chipper is in operation for 295 hours. 

• Laboratory analytical services release 5.42x10-3 metric ton of PM10 (16 percent of the total PM10 

emissions resulting from Alternative 5).  Laboratory analytical services take place during the 

remedial action construction and operation stages.  The total amount of samples analyzed during 

Alternative 5 is 492. 

• Residual handling operations releases 3.66x10-3 metric ton of PM10 (11 percent of the total PM10 

emissions resulting from Alternative 5).  The amount of contaminated soil disposed off-property is 

8,300 ton, and it is disposed at a facility 200 miles away. 

The total amount of PM10 emissions resulting from Alternative 6 is 1.55x10-1 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• The use of two dozers releases 0.08 metric ton of PM10 (52 percent of the total PM10 emissions 

resulting from Alternative 6).  The dozers would be used in grading for over 1,000 total hours.    

• Laboratory analytical services release 0.07 metric ton of PM10 (45 percent of the total PM10 

emissions resulting from Alternative 6).  Laboratory analytical services take place during the 

remedial action construction stage for characterization.   

• Transportation of equipment and materials releases 3.10x10-3 metric ton of PM10 (2 percent of the 

total PM10 emissions resulting from Alternative 6).   

The total amount of PM10 emissions resulting from Alternative 7 is 2.62 metric ton.  The activities that 

contribute to the PM10 emissions are: 

• Residual handling operations releases 1.4 metric ton of PM10 (53 percent of the total PM10 

emissions resulting from Alternative 7).  The amount of contaminated soil disposed off-property is 

7,500 ton and an additional 200 tons of trees and cleared debris would be disposed at a facility 200 

miles away.  

• Use of two dozers releases 0.45 metric ton of PM10 (17 percent of the total PM10 emissions resulting 

from Alternative 5).  The dozers would be used in filling and grading for over 6,700 total hours.    
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• Laboratory analytical services release 0.32 metric ton of PM10 (12 percent of the total PM10 

emissions resulting from Alternative 7).  Laboratory analytical services take place during the 

remedial action construction stage for characterization.   

 

Figure 7: PM10 Emissions for Alternatives at Site 2, NWRIP Calverton 

 

Figure 8 shows the percentage of PM10 emissions contributed by each of the activity sectors per alternative. 

 

Figure 8: PM10 Emissions percentage breakdown for Alternatives at Site 2, NWRIP Calverton 
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Energy Consumption 

The energy consumption for each of the alternatives evaluated is shown in Figure 9.  The x-axis shows the 

six alternatives evaluated, and the y-axis shows the amount of energy consumed in units of million British 

Thermal Units (MMBTU).   

The total amount of energy consumed resulting from the activities from Alternative 2a is 1,089.17 MMBTU.  

The activities that contribute to the energy consumption are: 

• Laboratory analytical services consumes 956.80 MMBTU (89 percent of the total energy consumed 

resulting from Alternative 2a).  Laboratory analytical services take place during the remedial action 

construction and operation stages.  The total amount of samples analyzed during Alternative 2a is 

554. 

• Transportation of personnel consumes 90.60 MMBTU (approximately eight percent of the total 

energy consumption resulting from Alternative 2a).   

• Use of DPT consumes 16.01 MMBTU (approximately one percent of the total energy consumption 

resulting from Alternative 2a).  DPT equipment is in use for 39 hours. 

The total amount of energy consumed resulting from the activities from Alternative 2b is 863.76 MMBTU.  

The activities that contribute to the energy consumption are: 

• Laboratory analytical services consumes 742.72 MMBTU (86 percent of the total energy consumed 

resulting from Alternative 2b).  Laboratory analytical services take place during the remedial action 

construction and operation stages.  The total amount of samples analyzed during Alternative 2b is 

428. 

• Transportation of personnel consumes 72.86 MMBTU (approximately eight percent of the total 

energy consumption resulting from Alternative 2b).   

• Use of DPT consumes 29.36 MMBTU (approximately three percent of the total energy consumption 

resulting from Alternative 2b).  DPT equipment is in use for 71 hours. 

The total amount of energy consumed resulting from the activities from Alternative 3 is 13,076.28 MMBTU.  

The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 11,380.14 MMBTU (87 percent of the total energy consumption 

resulting from Alternative 3).  Soil is used for the site restoration stage. 

• Laboratory analytical services consumes 594.88 MMBTU (approximately five percent of the total 

energy consumed resulting from Alternative 3).  Laboratory analytical services take place during 
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the remedial action construction and operation stages.  The total amount of samples analyzed 

during Alternative 3 is 344. 

• Use of DPT consumes 389.63 MMBTU (approximately three percent of the total energy 

consumption resulting from Alternative 3).  DPT equipment is in use for 935 hours. 

The total amount of energy consumed resulting from the activities from Alternative 4a is 2,359.40 MMBTU.  

The activities that contribute to the energy consumption are: 

• Generation of electricity for the biosparge system consumes 1,423.11 MMBTU (60 percent of the 

total energy consumption resulting from Alternative 4a).  The biosparge system is in operation for 

three years. 

• Laboratory analytical services consumes 689.92 MMBTU (30 percent of the total energy consumed 

resulting from Alternative 4a).  Laboratory analytical services take place during the remedial action 

construction and operation stages.  The total amount of samples analyzed during Alternative 4a is 

398. 

• Transportation of personnel consumes 389.63 MMBTU (approximately five percent of the total 

energy consumption resulting from Alternative 4a).   

The total amount of energy consumed resulting from the activities from Alternative 4b is 10,611.94 MMBTU.  

The activities that contribute to the energy consumption are: 

• Generation of electricity for the air stripping system consumes 7,956.49 MMBTU (75 percent of the 

total energy consumption resulting from Alternative 4b).  The air stripping system is in operation for 

nine years. 

• Generation of electricity for the biosparge system consumes 1,423.11 MMBTU (13 percent of the 

total energy consumption resulting from Alternative 4b).  The biosparge system is in operation for 

three years. 

• Laboratory analytical services consumes 689.92 MMBTU (approximately seven percent of the total 

energy consumed resulting from Alternative 4b).  Laboratory analytical services take place during 

the remedial action construction and operation stages.  The total amount of samples analyzed 

during Alternative 4b is 398. 

The total amount of energy consumed resulting from the activities from Alternative 5 is 28,409.38 MMBTU.  

The activities that contribute to the energy consumption are: 

• Production of borrow soil consumes 16,317.81 MMBTU (57 percent of the total energy consumption 

resulting from Alternative 5).  Soil is used for backfilling the excavated areas. 
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• Generation of electricity for the air stripping system consumes 7,956.49 MMBTU (28 percent of the 

total energy consumption resulting from Alternative 5).  The air stripping system is in operation for 

nine years. 

• Residual handling operations consumes 1,710.42 MMBTU (approximately six percent of the total 

energy consumed resulting from Alternative 5).  The amount of contaminated soil disposed off-

property is 8,300 ton, and it is transported to a facility 200 miles away. 

The total amount of energy consumed resulting from the activities from Alternative 6 is 33,640 MMBTU.  

The activities that contribute to the energy consumption are: 

• Production of topsoil soil consumes 26,335.32 MMBTU (78 percent of the total energy consumption 

resulting from Alternative 6).  Soil is used for covering and grading. 

• Use of two dozers consumes 2,582.48 MMBTU (7.7 percent of the total energy consumption 

resulting from Alternative 6).  The dozers would be used in grading for over 1,000 total hours.    

• Transportation of materials and equipment to and from the site consumes 1,500 MMBTU 

(approximately 4.5 percent of the total energy consumed resulting from Alternative 6).  

The total amount of energy consumed resulting from the activities from Alternative 7 is 61,140 MMBTU.  

The activities that contribute to the energy consumption are: 

• Use of two dozers consumes 15,500.40 MMBTU (25 percent of the total energy consumption 

resulting from Alternative 7).  The dozers would be used in filling and grading for over 6,700 total 

hours.    

• Production of topsoil consumes 14,108.22 MMBTU (22 percent of the total energy consumption 

resulting from Alternative 7).  Soil is used for backfilling and grading the excavated areas. 

• Use of the screening plant consumes 5,055.91 MMBTU (8.3 percent of the total energy 

consumption resulting from Alternative 7).  The screening plant will be used for approximately 5,600 

hours. 

• Use of a 2 CY excavator consumes 3,710.70 MMBTU (approximately 6.1 percent of the total energy 

consumed resulting from Alternative 7).  The excavator will be used for approximately 3,380 hours. 
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Figure 9: Energy Consumption for Alternatives at Site 2, NWRIP Calverton 

 

Figure 10 shows the percentage breakdown contribution of energy consumption from the different activity 

groups.  

 

Figure 10: Energy Consumption percentage breakdown for Alternatives at Site 2, NWRIP Calverton 
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Water Usage  

The water consumption of the evaluated alternatives is shown in Figure 11.  The x-axis shows the six 

evaluated alternatives, and the y-axis show the amount of water consumed in thousands of gallons.   

The total amount of water consumed resulting from the activities from Alternative 2a is 172 gallons of water, 

and it can be attributed to the manufacture of PVC.  PVC is used in the monitoring wells installed at the site 

The total amount of water consumed resulting from the activities from Alternative 2b is 217 gallons of water. 

• Manufacture of PVC consumes 172 gallons of water (79 percent of the total water consumption 

from Alternative 2b).  PVC is used in the monitoring wells installed at the site. 

• Manufacture of vegetable oil consumes 46 gallons of water (21 percent of the total water 

consumption from Alternative 2b).  Vegetable oil is used as a surrogate for a hydrogen releasing 

compound during treatment. 

The total amount of water consumed resulting from the activities from Alternative 3 is 29,287 gallons of 

water. 

• Treatment water consumes 27,000 gallons of water (92 percent of the total water consumption for 

Alternative 3).  Treatment water is used during three treatment events.   

• Manufacture of vegetable oil consumes 2,049 gallons of water (approximately seven percent of the 

total water consumption from Alternative 3).  Vegetable oil is used as a surrogate for a hydrogen 

releasing compound during treatment.   

• Manufacture of PVC consumes 172 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 3).  PVC is used in the monitoring wells installed at the 

site. 

The total amount of water consumed resulting from the activities from Alternative 4a is 71,589 gallons of 

water. 

• Generation of electricity consumes 70,193 gallons of water (98 percent of the total water 

consumption for Alternative 4a).  The electricity is used to run the biosparge system for three years.  

• Manufacture of PVC consumes 1,241 gallons of water (approximately two percent of the total water 

consumption from Alternative 4a).  PVC is used in the biosparge system wells and piping, and 

monitoring wells installed at the site.  
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• Manufacture of steel consumes 101 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 4a).  Steel is used in building that houses the biosparge 

system. 

The total amount of water consumed resulting from the activities from Alternative 4b is 466,785 gallons of 

water. 

• Generation of electricity consumes 462,638 gallons of water (99 percent of the total water 

consumption for Alternative 4b).  The electricity is used to run the biosparge system for three years, 

and the air stripping system for nine years.  

• Manufacture of PVC consumes 3,557 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 4b).  PVC is used in the biosparge and air stripping 

systems wells and piping, and monitoring wells installed at the site.  

• Manufacture of steel consumes 535 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 4b).  Steel is used in building that houses the biosparge 

and the air stripping systems. 

The total amount of water consumed resulting from the activities from Alternative 5 is 396,836 gallons of 

water. 

• Generation of electricity consumes 392,445 gallons of water (99 percent of the total water 

consumption for Alternative 5).  The electricity is used to run the air stripping system for nine years.  

• Manufacture of PVC consumes 2,488 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 5).  PVC is used in the air stripping system wells and 

piping, and monitoring wells installed at the site.  

• Manufacture of steel consumes 1,420 gallons of water (approximately less than one percent of the 

total water consumption from Alternative 5).  Steel is used in building that houses the air stripping 

system. 

The total amount of water consumed resulting from the activities from Alternative 6 is 10,850 gallons of 

water. 

• Production of fertilizer consumes 3,610 gallons of water (33 percent of the total water consumption 

for Alternative 6).  The fertilizer is used in hydroseeding.  

• Water for decontamination consumes 4,000 gallons of water (37 percent of the total water 

consumption from Alternative 6).   

• Manufacture of steel consumes 1,550 gallons of water (14 percent of the total water consumption 

from Alternative 6).  Steel is used in the fencing that will be used onsite. 
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The total amount of water consumed resulting from the activities from Alternative 7 is 11,050 gallons of 

water. 

• Production of fertilizer consumes 3,610 gallons of water (33 percent of the total water consumption 

for Alternative 7).  The fertilizer is used in hydroseeding.  

• Water for decontamination consumes 4,000 gallons of water (36 percent of the total water 

consumption from Alternative 7).   

• Manufacture of plexiglass consumes 2,850 gallons of water (26 percent of the total water 

consumption from Alternative 7).  Plexiglass is used as UXO shielding material on site equipment.  

 

Figure 11: Water Consumption for Alternatives at Site 2, NWRIP Calverton 

Figure 12 has a representation of the percentage breakdown of the contribution of the different sectors of 

the water use through the lifetime of the alternatives. 
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Figure 12: Water Consumption percentage breakdown for Alternatives at Site 2, NWRIP Calverton 

 

Accident Risk 

Accident Risk Fatality 

Figure 13 shows the risk of fatality between the evaluated alternatives.  The x-axis represents the six 

alternatives evaluated, and the y-axis represents the risk of fatality. 

For Alternatives 2a, 2b, 3, 4a, 4b, 6, and 7 the activity with the highest risk of fatality is the transportation 

of personnel followed by the equipment use. 

For Alternative 5, the activity with the highest risk of fatality is the residual handling operations, followed by 

the transportation of personnel. 
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Figure 13 Risk of Fatality for Alternatives at Site 2, NWRIP Calverton 

 

Accident Risk Injury 

Figure 14 shows the risk of injury between the evaluated alternatives.  The x-axis represents the six 

alternatives evaluated, and the y-axis represents the risk of injury. 

For Alternatives 2a, 2b, 4a, and 4b, the activity with the highest risk of injury is the transportation of 

personnel, followed by equipment use. 

For Alternatives 3 and 7, the activity with the highest risk of injury is the equipment use, followed by 

transportation of personnel.  

For Alternative 5, the residual handling operations have the highest risk of injury, followed by the 

transportation of personnel. 

For Alternative 6, the activity with the highest risk of injury is the equipment use, followed by transportation 

of equipment.  
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Figure 14 Risk of Injury for Alternatives at Site 2, NWRIP Calverton 

 

CONCLUSIONS AND RECOMMENDATIONS 
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• Alternatives 5 and 7: Optimize the amount of soil needed for backfilling the excavated areas.  

Consider the source of the borrow soil to be closer to the property. 

• Alternatives 5 and 7: Optimize the residual handling operations by considering different modes of 

transportation for the contaminated soil.  

• Alternative 6: Optimize the amount of soil needed for grading and the mulch and fertilizer needed 

for restoration.  

• All Alternatives: Consider the optimization of the transportation of personnel.  Consider the 

implementation of initiatives that encourage carpooling or using more efficient vehicles. 

• All Alternatives: Consider optimization of construction equipment scheduling to reduce idling times 

and to reduce the traffic of equipment coming in and out of the facility.  

Laboratory analytical services is an activity that takes place every year during the lifetime of each of the 

alternatives.  In the case for all of the alternatives, each year there is a large number of samples that need 

analytical analysis; therefore, this activity has a higher burden over the impact categories.  The 

environmental footprint of the remedial operation stage, where the laboratory analytical services take place, 

is higher than the use of the construction equipment.  

REFERENCES 

(a) NAVFAC, DON Guidance for Optimizing Remedy Evaluation, Selection, and Design, March 2010 
(b) NAVFAC, DON Policy on SiteWise™ Optimization/GSR Tool Usage, email received from Brian 

Harrison/NAVFAC HQ dated 10 AUG 2010  
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Table 1
Environmental Footprint Evaluation Results
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

GHG
Emissions

Total Energy
Used

Water
Impacts

NOX

Emissions
SOX

Emissions
PM10

Emissions
metric ton

CO2e
MMBTU gallons metric ton metric ton metric ton

Materials Production 0.16 10.16 171.94 0.00E+00 3.17E-04 4.57E-05 NA NA
Transportation-Personnel 7.20 90.60 NA 2.66E-03 9.39E-05 5.41E-04 1.47E-04 1.19E-02
Transportation-Equipment 0.22 2.92 NA 7.04E-05 1.25E-06 6.26E-06 1.17E-06 9.42E-05
Equpiment Use and Misc 65.33 981.81 0.00 2.30E-01 1.49E-01 6.32E-03 3.57E-06 8.97E-04
Residual Handling 0.28 3.68 NA 8.86E-05 1.57E-06 7.88E-06 1.56E-06 1.26E-04
Total 73.20 1,089.17 171.94 2.33E-01 1.50E-01 6.92E-03 1.54E-04 1.30E-02
Materials Production 0.18 11.93 217.11 0.00E+00 3.32E-04 4.57E-05 NA NA
Transportation-Personnel 5.79 72.86 NA 2.14E-03 7.55E-05 4.35E-04 1.19E-04 9.54E-03
Transportation-Equipment 0.25 3.20 NA 7.71E-05 1.36E-06 6.86E-06 1.17E-06 9.42E-05
Equpiment Use and Misc 50.90 772.08 0.00 1.84E-01 1.15E-01 5.54E-03 6.50E-06 1.63E-03
Residual Handling 0.28 3.68 NA 8.86E-05 1.57E-06 7.88E-06 1.56E-06 1.26E-04
Total 57.39 863.76 217.11 1.86E-01 1.15E-01 6.04E-03 1.28E-04 1.14E-02
Materials Production 127.45 11,478.70 7.80 0.00E+00 1.86E-03 1.73E-04 NA NA
Transportation-Personnel 11.03 138.78 NA 4.08E-03 1.44E-04 8.28E-04 2.26E-04 1.82E-02
Transportation-Equipment 25.09 327.49 NA 7.88E-03 1.39E-04 7.01E-04 6.21E-05 5.00E-03
Equpiment Use and Misc 64.57 1,127.63 29,278.66 3.64E-01 1.07E-01 2.62E-02 1.03E-04 2.59E-02
Residual Handling 0.28 3.68 NA 8.86E-05 1.57E-06 7.88E-06 1.56E-06 1.26E-04
Total 228.43 13,076.28 29,286.46 3.76E-01 1.09E-01 2.79E-02 3.93E-04 4.92E-02
Materials Production 1.94 93.44 1,395.00 3.06E-07 2.24E-03 3.06E-04 NA NA
Transportation-Personnel 9.26 116.49 NA 3.43E-03 1.21E-04 6.95E-04 1.90E-04 1.53E-02
Transportation-Equipment 0.25 3.32 NA 8.00E-05 1.41E-06 7.11E-06 1.17E-06 9.42E-05
Equpiment Use and Misc 97.62 2,142.41 70,194.29 2.24E-01 2.94E-01 5.23E-03 6.95E-06 1.75E-03
Residual Handling 0.29 3.74 NA 9.01E-05 1.59E-06 8.02E-06 1.56E-06 1.26E-04
Total 109.35 2,359.40 71,589.30 2.27E-01 2.97E-01 6.25E-03 1.99E-04 1.72E-02
Materials Production 4.91 250.41 4,144.90 1.62E-06 5.64E-03 7.23E-04 NA NA
Transportation-Personnel 15.43 194.14 NA 5.71E-03 2.01E-04 1.16E-03 3.16E-04 2.54E-02
Transportation-Equipment 0.33 4.31 NA 1.04E-04 1.83E-06 9.22E-06 1.17E-06 9.42E-05
Equpiment Use and Misc 382.69 10,159.32 462,640.24 5.48E-01 1.34E+00 8.58E-03 1.90E-05 4.78E-03
Residual Handling 0.29 3.76 NA 9.05E-05 1.60E-06 8.04E-06 1.56E-06 1.26E-04
Total 403.65 10,611.94 466,785.15 5.54E-01 1.35E+00 1.05E-02 3.38E-04 3.04E-02
Materials Production 187.15 16,648.54 4,390.45 4.71E-06 8.53E-03 7.73E-04 NA NA
Transportation-Personnel 1.43E+01 1.79E+02 NA 5.27E-03 1.86E-04 1.07E-03 2.92E-04 2.35E-02
Transportation-Equipment 3.49E+01 4.55E+02 NA 1.10E-02 1.94E-04 9.75E-04 8.64E-05 6.95E-03
Equpiment Use and Misc 3.76E+02 9.42E+03 3.92E+05 7.29E-01 1.24E+00 2.68E-02 4.72E-05 1.19E-02
Residual Handling 1.31E+02 1.71E+03 NA 4.12E-02 7.29E-04 3.66E-03 3.24E-04 2.61E-02
Total 7.44E+02 2.84E+04 3.97E+05 7.87E-01 1.25E+00 3.33E-02 7.50E-04 6.84E-02
Materials Production 4.42E+02 3.02E+04 7.05E+03 7.90E-01 2.60E-01 8.00E-02 1.43E-04 0.00E+00
Transportation-Personnel 6.97E+00 8.77E+01 NA 2.58E-03 9.09E-05 5.23E-04 2.78E-04 1.15E-02
Transportation-Equipment 1.12E+02 1.46E+03 NA 3.51E-02 6.23E-04 3.12E-03 1.30E-04 2.23E-02
Equpiment Use and Misc 1.40E+02 1.84E+03 4.00E+03 2.70E-01 8.90E-01 7.09E-02 1.95E-05 3.26E-02
Residual Handling 7.64E+00 1.02E+02 NA 2.43E-03 7.17E-05 2.06E-04 NA 1.57E-03
Total 7.08E+02 3.36E+04 1.11E+04 1.10E+00 1.15E+00 1.55E-01 5.70E-04 6.80E-02
Materials Production 1.57E+03 4.39E+04 7.05E+03 8.80E+00 2.01E+00 8.80E-01 2.29E-03 0.00E+00
Transportation-Personnel 1.12E+02 1.41E+03 NA 4.15E-02 1.46E-03 8.41E-03 1.69E-04 1.85E-01
Transportation-Equipment 6.64E+01 9.09E+02 NA 2.14E-02 8.61E-04 1.74E-03 1.76E-03 1.36E-02
Equpiment Use and Misc 7.51E+02 9.91E+03 4.00E+03 1.44E+00 1.16E+01 3.62E-01 6.03E-04 4.42E-01
Residual Handling 3.22E+02 5.05E+03 NA 5.53E-01 5.17E-01 1.37E+00 NA 4.85E-02
Total 2.82E+03 6.11E+04 1.11E+04 1.09E+01 1.41E+01 2.62E+00 4.82E-03 6.89E-01

Alt 6

Alt 7

Alt 3

Alt 4a

Alt 4b

Alt 5

Alternative Activities Accident Risk
Fatality

Accident Risk
Injury

Alt 2a

Alt 2b
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Table 2
Environmental Impact Drivers

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 1 of 1

Alternatives GHG Emsissions Energy Use Water
Consumption

NOX Emissions SOX Emissions PM10 Emissions Risk of injury Risk of fatality

Low Low Low Low Low Low Low Low
Laboratory
Analytical
Services

Laboratory
Analytical
Services

Manufacture of
PVC

Laboratory
Analytical
Services

Laboratory
Analytical
Services

Laboratory
Analytical
Services

Transportation of
Personnel

Transportation of
Personnel

Low Low Low Low Low Low Low Low
Laboratory
Analytical
Services

Laboratory
Analytical
Services

Manufacture of
PVC

Laboratory
Analytical
Services

Laboratory
Analytical
Services

Laboratory
Analytical
Services

Transportation of
Personnel

Transportation of
Personnel

Low Low to Moderate Low Low Low Low Low Low

Production of
Borrow Soil

Production of
Borrow Soil Treatment Water Use of DPT

Laboratory
Analytical
Services

Use of DPT Equipment Use Transportation of
Personnel

Low Low Low Low Low Low Low Low

Generation of
Electricity

Generation of
Electricity

Generation of
Electricity

Laboratory
Analytical
Services

Generation of
Electricity

Laboratory
Analytical
Services

Transportation of
Personnel

Transportation of
Personnel

Low Low High Low Low Low Low Low

Generation of
Electricity

Generation of
Electricity

Generation of
Electricity

Generation of
Electricity

Generation of
Electricity

Laboratory
Analytical
Services

Transportation of
Personnel

Transportation of
Personnel

Low to Moderate Moderate High Low Low Low Low Low

Generation of
Electricity

Production of
Borrow Soil

Generation of
Electricity

Generation of
Electricity

Generation of
Electricity

Use of 2CY
Excavator

Residual
Handling

Operations

Residual
Handling

Operations
Low to Moderate Moderate Low Low Low Low Low Low

Use of Dozer Production of
Borrow Soil

Fertilizer for
hydroseeding

Transportation of
Heavy

Equipment

Residual
Handling

Operations
Use of Dozer Transportation of

Equipment
Construction

Labor

High High Low High High High High High

Use of Dozer Use of Dozer Fertilizer for
hydroseeding Use of Loader

Residual
Handling

Operations

Residual
Handling

Operations

Transportation of
Personnel

Construction
Labor

Alternative 6

Alternative 7

Alternative 5

Alternative 2a

Alternative 2b

Alternative 3

Alternative 4a

Alternative 4b
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APPENDIX C-2 INPUT INVENTORIES AND ASSUMPTIONS 
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Input Inventory Alternative 2a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 20

Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Item Quantity Units Comments

Monitoring wells, PVC 0.04 ton
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip

RAC
Materials

Transportation-Personnel

Alternative 2a: Land Use Controls and Monitoring

Transportation-equipment

Transportation-materials

Equipment Use

Residual Handling

Transportation-residual handling
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Input Inventory Alternative 2a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 2 of 20

Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample

Item Quantity Units Comments

5 year review 300.00 miles
1 day per visit, 1 visit every 5 years, total 
years 30, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 6,000.00 miles

2 days per year, 50 miles per day, 2 people, 
30 years

Field Labor On Proporty 
TCE/xylene plume 2,400.00 miles

3 days per year, 50 miles per day, 2 people, 8 
years

Field Labor Off Proporty TCE 
plume 9,000.00 miles

3 days per year, 50 miles per day, 2 people, 
30 years

Item Quantity Units Comments

On Property TCE Plume 180.00 samples
6 samples per year, 30 years, $200 per 
sample

On Property TCE/xylene  Plume 80.00 samples
10 samples per year, 8 years, $200 per 
sample

Off Property TCE Plume 270.00 samples
9 samples per year, 30 years, $200 per 
sample

Laboratory Analytical Services

Laboratory Analytical Services

RAO
Transportation-Personnel
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Input Inventory Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 20

Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 35.00 lb HRC, Assume vegetable oil

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person
Construction Oversight (Additional 
TCE Source) 500.00 miles 5 days, 50 miles per day, 2 people

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (Additional TCE Source) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Injection Trailer (additional TCE 
source) 5.00 ton Assume 5 ton, 100 miles round trip

Item Quantity Units Comments

Monitoring wells, PVC 0.04 ton
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 0.02 ton HRC, Assume vegetable oil

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

DPT (Additional TCE source) 32.00 hours
5 points, 5 days, 8 hours per day, 80% 
utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Alternative 2b: Land Use Controls, Monitoring, and Treatment of Additional 

Source Areas (Leaking Drums)

RAC
Materials

Transportation-Personnel

Transportation-equipment

Transportation-materials

Equipment Use

Residual Handling
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Input Inventory Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 4 of 20

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip

Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample

Item Quantity Units Comments

5 year review 300.00 miles
1 day per visit, 1 visit every 5 years, total 
years 30, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 1,800.00 miles

2 days per year, 50 miles per day, 2 people, 9 
years

Field Labor On Proporty 
TCE/xylene plume 2,400.00 miles

3 days per year, 50 miles per day, 2 people, 8 
years

Field Labor Off Proporty TCE 
plume 9,000.00 miles

3 days per year, 50 miles per day, 2 people, 
30 years

Item Quantity Units Comments

On Property TCE Plume 54.00 samples 6 samples per year, 9 years, $200 per sample

On Property TCE/xylene  Plume 80.00 samples
10 samples per year, 8 years, $200 per 
sample

Off Property TCE Plume 270.00 samples
9 samples per year, 30 years, $200 per 
sample

Transportation-residual handling

Residual Handling (continued)

Laboratory Analytical Services

RAO
Transportation-Personnel

Laboratory Analytical Services
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Input Inventory Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 5 of 20

Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil (additional 
TCE Source) 35.00 lb HRC, Assume vegetable oil
HRC, vegetable oil (HRC 
Application) 1,500.00 lb HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Water 9,000.00 gall
Soil for site restoration 2,420,000.00 lb Assume 1 acres, 6 in deep, 1.5 ton/cy

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person
Construction Oversight (Additional 
TCE Source) 500.00 miles 5 days, 50 miles per day, 2 people
Construction Oversight (HRC 
Application) 4,500.00 miles

9 weeks, 5 days per week, 50 miles per day, 
2 people

Clearing and Grubbing (HRC 
Application) 600.00 miles 2 days, 50 miles per day, 6 people
Site Restoration 450.00 miles 3 days, 50 miles per day, 3 people

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (Additional TCE Source) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Injection Trailer (additional TCE 
source) 5.00 ton Assume 5 ton, 100 miles round trip
Drill Rig (HRC application) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Injection Trailer (HRC application) 5.00 ton Assume 5 ton, 100 miles round trip

Brush Chipper, 130 hp 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 
100 miles round trip

Alternative 3: Hydrogen Releasing Compound (HCR) to treat TCE-Plume and 

monitoring of TCE and Xylene Plume

RAC
Materials

Transportation-Personnel

Transportation-equipment
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Input Inventory Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 6 of 20

Loader 3 CY 12.07 ton
24141 lb per loader, 1 loader, 100 miles round 
trip

2 CY excavator, site restoration 20.00 ton
1 excavator, 20 ton per excavator, 100 miles 
round trip

Compactor 85 hp (vibratory Soil) 5.10 ton 1 unit, 10,190 lb per unit, 100 miles reound trip

Item Quantity Units Comments

Monitoring wells, PVC 0.04 ton
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil (additional 
TCE Source) 0.02 ton HRC, Assume vegetable oil
HRC, vegetable oil (HRC 
Application) 0.75 ton HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 0.03 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Soil for site restoration 1,210.00 ton Assume 1 acres, 6 in deep, 1.5 ton/cy

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

DPT (Additional TCE source) 32.00 hours
5 points, 5 days, 8 hours per day, 80% 
utilization

DPT (HRC application) 288.00 hours
67 points, 5 days per week, 9 weeks, 8 hours 
per day, 80% utilization

Brush Chipper, 130 hp 12.80 hours 2 days, 8 hours per day, 80% utilization
Loader 3 CY 12.80 hours 2 days, 8 hours per day, 80% utilization
2 CY excavator, site restoration 19.20 hours 3 days, 8 hours per day, 80% utilization
grader/Compactor 19.20 hours 3 days, 8 hours per day, 80% utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip

Transportation-residual handling

Transportation-materials

Equipment Use

Residual Handling

Transportation-equipment (continued)
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Input Inventory Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 7 of 20

Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample

Item Quantity Units Comments
HRC, vegetable oil (HRC 
Application) 3,000.00 lb HRC, Assume vegetable oil, 2 events
Temporary Equipment Decon Pad 
Liner 116.75 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3, 2 events

Temporary Equipment Decon Pad 
Frame 294.10 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3, 2 events

Water 18,000.00 gall 2 events

Soil for site restoration 9,680,000.00 lb
Assume 2 acres, 6 in deep, 1.5 ton/cy, 2 
events

Item Quantity Units Comments

5 year review 200.00 miles
1 day per visit, 1 visit every 5 years, total 
years 22, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 1,400.00 miles

2 days per year, 50 miles per day, 2 people, 7 
years

Field Labor On Proporty 
TCE/xylene plume 2,400.00 miles

3 days per year, 50 miles per day, 2 people, 8 
years

Field Labor Off Proporty TCE 
plume 6,600.00 miles

3 days per year, 50 miles per day, 2 people, 
22 years

Construction Oversight (HRC 
Application) 9,000.00 miles

9 weeks, 5 days per week, 50 miles per day, 
2 people, 2 events

Clearing and Grubbing (HRC 
Application) 1,200.00 miles 2 days, 50 miles per day, 6 people, 2 events

Site Restoration 900.00 miles 3 days, 50 miles per day, 3 people, 2 events

Item Quantity Units Comments

Drill Rig (HRC application) 6.10 ton
1 drill rig, 6100 lb, 100 miles round trip, 2 
events

Injection Trailer (HRC application) 10.00 ton Assume 5 ton, 100 miles round trip, 2 events

Brush Chipper, 130 hp 5.70 ton
1 wood chipper, 2.85 tons per woodchipper, 
100 miles round trip, 2 events

Loader 3 CY 24.14 ton
24141 lb per loader, 1 loader, 100 miles round 
trip, 2 events

2 CY excavator, site restoration 40.00 ton
1 excavator, 20 ton per excavator, 100 miles 
round trip, 2 events

Compactor 85 hp (vibratory Soil) 10.19 ton
1 unit, 10,190 lb per unit, 100 miles reound 
trip, 2 events

Laboratory Analytical Services

RAO
Materials

Transportation-Personnel

Transportation-equipment
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Input Inventory Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 8 of 20

Item Quantity Units Comments
HRC, vegetable oil (HRC 
Application) 1.50 ton HRC, Assume vegetable oil, 2 events
Temporary Equipment Decon Pad 
Liner 0.06 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3, 2 events

Temporary Equipment Decon Pad 
Frame 0.15 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3, 2 events

Soil for site restoration 4,840.00 ton
Assume 2 acres, 6 in deep, 1.5 ton/cy, 2 
events

Item Quantity Units Comments

DPT (HRC application) 576.00 hours
67 points, 5 days per week, 9 weeks, 8 hours 
per day, 80% utilization, 2 events

Brush Chipper, 130 hp 25.60 hours
2 days, 8 hours per day, 80% utilization, 2 
events

Loader 3 CY 25.60 hours
2 days, 8 hours per day, 80% utilization, 2 
events

2 CY excavator, site restoration 38.40 hours
3 days, 8 hours per day, 80% utilization, 2 
events

grader/Compactor 38.40 hours
3 days, 8 hours per day, 80% utilization, 2 
events

Item Quantity Units Comments

On Property TCE Plume 42.00 samples 6 samples per year, 7 years, $200 per sample

On Property TCE/xylene  Plume 80.00 samples
10 samples per year, 8 years, $200 per 
sample

Off Property TCE Plume 198.00 samples 9 samples per year, 2 years, $200 per sample

Transportation-materials

Equipment Use

Laboratory Analytical Services
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Input Inventory Alternative 4a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 9 of 20

Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 35.00 lb HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Air Injection Wells 90.58 lb
Assume PVC, 1 in diamater, 8 wells, 34 ft 
long, 0.333 lb/ft

Air Injection Piping 252.00 lb
Assume PVC, 2 in diamater, 350 ft total, 0.72 
lb/ft

Building Biosparge System - 
foundation 11,841.44 lb

Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Biosparge System - Shed 2,137.50 lb
Total weight of shed 2250 lb, assume 95 
percent wood

Building Biosparge System - Shed 112.50 lb
Total weight of shed 2250 lb, assume 5 
percent steel

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person
Construction Oversight (Additional 
TCE Source) 500.00 miles 5 days, 50 miles per day, 2 people
Construction Oversight 
(Biosparge System 6,000.00 miles

1 month, 20 days per month, 50 miles per 
day, 4 people

Craft Labor (Biosparge System 400.00 miles 4 days, 50 miles per day, 2 people

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (Additional TCE Source) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Injection Trailer (additional TCE 
source) 5.00 ton Assume 5 ton, 100 miles round trip
Blower, 6hp (electrical) 0.04 ton 1 unit, 76 lb, 100 miles round trip
Cement Mixer, Electric 0.5 hp 0.07 ton 1 unit, 140 lb, 100 miles round trip

RAC
Materials

Transportation-Personnel

Transportation-equipment

Alternative 4a: Biosparging Area of Residual Petroleum Contaminated Soils and 

Monitoring of TCE-Plume
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Item Quantity Units Comments

Monitoring wells, PVC 0.04 ton
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 0.02 ton HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 0.03 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Air Injection Wells 0.05 ton
Assume PVC, 1 in diamater, 8 wells, 34 ft 
long, 0.333 lb/ft

Air Injection Piping 0.13 ton
Assume PVC, 2 in diamater, 350 ft total, 0.72 
lb/ft

Building Biosparge System - 
foundation 5.92 ton

Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Biosparge System - Shed 1.07 ton
Total weight of shed 2250 lb, assume 95 
percent wood

Building Biosparge System - Shed 0.06 ton
Total weight of shed 2250 lb, assume 5 
percent steel

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

DPT (Additional TCE source) 32.00 hours
5 points, 5 days, 8 hours per day, 80% 
utilization

Cement mixer, 0.5 hp 4.80 hours 2 days, 8 hours per day, 30% utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Disposal of Building 1.13 ton

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip
Disposal of Building 200.00 miles 1 trip

Transportation-residual handling

Transportation-materials

Equipment Use

Residual Handling
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Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample

Item Quantity Units Comments

5 year review 300.00 miles
1 day per visit, 1 visit every 5 years, total 
years 30, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 1,800.00 miles

2 days per year, 50 miles per day, 2 people, 9 
years

Field Labor On Proporty 
TCE/xylene plume 1,500.00 miles

3 days per year, 50 miles per day, 2 people, 5 
years

Field Labor Off Proporty TCE 
plume 9,000.00 miles

3 days per year, 50 miles per day, 2 people, 
30 years

Biosparge System Operator 3,600.00 miles 24 days, 50 miles per day, 1 person, 3 years

Item Quantity Units Comments
Biosparge System 137,634.00 kWhr 45,878 kWhr per year, 3 years

Item Quantity Units Comments

On Property TCE Plume 54.00 samples 6 samples per year, 9 years, $200 per sample

On Property TCE/xylene  Plume 50.00 samples
10 samples per year, 5 years, $200 per 
sample

Off Property TCE Plume 270.00 samples
9 samples per year, 30 years, $200 per 
sample

Laboratory Analytical Services

RAO
Transportation-Personnel

Equipment Use

Laboratory Analytical Services
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Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 35.00 lb HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Air Injection Wells (biosparge 
system) 90.58 lb

Assume PVC, 1 in diamater, 8 wells, 34 ft 
long, 0.333 lb/ft

Air Injection Piping (biosparge 
system) 252.00 lb

Assume PVC, 2 in diamater, 350 ft total, 0.72 
lb/ft

Building Biosparge System - 
foundation 11,841.44 lb

Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Biosparge System - walls 
and ceilings 2,137.50 lb

Total weight of shed 2250 lb, assume 95 
percent wood

Building Biosparge System - walls 
and ceilings 112.50 lb

Total weight of shed 2250 lb, assume 5 
percent steel

Building Air Stripping - foundation 14,801.80 lb

Assume 20 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Air Stripping - walls and 
ceilings 482.80 lb

Total weight of shed 664 lb, assume 100  % 
steel

Air Injection Wells (Air Stripping) 140.86 lb
Assume PVC, 1 in diamater, 9 wells, 47 ft 
long, 0.333 lb/ft

Air Injection Wells (Air Stripping) 124.54 lb
Assume PVC, 1 in diamater, 11 wells, 34 ft 
deep, 0.333 lb/ft

Air Injection Piping (Air Stripping) 396.00 lb
Assume PVC, 2 in diamater, 550 feet total, 
0.72 lb/ft

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person
Construction Oversight (Additional 
TCE Source) 500.00 miles 5 days, 50 miles per day, 2 people
Construction Oversight 
(Biosparge System 4,000.00 miles

1 month, 20 days per month, 50 miles per 
day, 4 people

Craft Labor (Biosparge System 400.00 miles 4 days, 50 miles per day, 2 people
Clearing and Grubbing (HRC 
Application) 3,000.00 miles 10 days, 50 miles per day, 6 people

RAC
Materials

Transportation-Personnel

Alternative 4b: Biosparging Area of Residual Petroleum Contaminated Soils and 

Air Stripping at Fence Line
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Construction Oversight (Air 
Stripping at Fence) 4,000.00 miles

1 months, 20 days per month, 50 miles per 
day, 4 people

Craft Labor (Air Stripping at 
Fence) 400.00 miles 4 days, 50 miles per day, 2 people

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (Additional TCE Source) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Injection Trailer (additional TCE 
source) 5.00 ton Assume 5 ton, 100 miles round trip
Blower, 6hp (electrical) 0.04 ton 1 unit, 76 lb, 100 miles round trip
Cement Mixer, Electric 0.5 hp 0.07 ton 1 unit, 140 lb, 100 miles round trip
Cement Mixer, Electric 0.5 hp 0.07 ton 1 unit, 140 lb, 100 miles round trip

Brush Chipper, 130 hp 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 
100 miles round trip

Loader 3 CY 12.07 ton
24141 lb per loader, 1 loader, 100 miles round 
trip

Compressor, 15 hp, electrical 0.46 ton 1 unit, 910 lb, 100 miles round trip

Item Quantity Units Comments

Monitoring wells, PVC 0.04 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 0.02 lb HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 0.03 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Air Injection Wells (biosparge 
system) 0.05 lb

Assume PVC, 1 in diamater, 8 wells, 34 ft 
long, 0.333 lb/ft

Air Injection Piping (biosparge 
system) 0.13 lb

Assume PVC, 2 in diamater, 350 ft total, 0.72 
lb/ft

Building Biosparge System - 
foundation 5.92 lb

Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Biosparge System - walls 
and ceilings 1.07 lb

Total weight of shed 2250 lb, assume 95 
percent wood

Building Biosparge System - walls 
and ceilings 0.06 lb

Total weight of shed 2250 lb, assume 5 
percent steel

Building Air Stripping - foundation 7.40 lb

Assume 20 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density 2371 
kg/m3

Building Air Stripping - walls and 
ceilings 0.24 lb

Total weight of shed 664 lb, assume 100  % 
steel

Air Injection Wells (Air Stripping) 0.07 lb
Assume PVC, 1 in diamater, 9 wells, 47 ft 
long, 0.333 lb/ft

Transportation-equipment

Transportation-materials

Transportation-Personnel (continued)
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Air Injection Wells (Air Stripping) 0.06 lb
Assume PVC, 1 in diamater, 11 wells, 34 ft 
deep, 0.333 lb/ft

Air Injection Piping (Air Stripping) 0.20 lb
Assume PVC, 2 in diamater, 550 feet total, 
0.72 lb/ft

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

DPT (Additional TCE source) 32.00 hours
5 points, 5 days, 8 hours per day, 80% 
utilization

Cement mixer, 0.5 hp 4.80 hours
2 days per month, 8 hours per day, 30% 
utilization

Cement mixer, 0.5 hp 4.80 hours
2 days per month, 8 hours per day, 30% 
utilization

Brush Chipper, 130 hp 64.00 hours 10 days, 8 hours per day, 80% utilization
Loader 3 CY 64.00 hours 10 days, 8 hours per day, 80% utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Disposal of Building (Air Sparge 
System) 1.13 ton
Disposal of Building (Air Stripping 
at Fence) 0.33 ton

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip
Disposal of Building 200.00 miles 1 trip
Disposal of Building 200.00 miles 1 trip

Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample

Laboratory Analytical Services

Transportation-residual handling

Equipment Use

Residual Handling

Transportation-materials (continued)
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Item Quantity Units Comments

5 year review 300.00 miles
1 day per visit, 1 visit every 5 years, total 
years 30, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 1,800.00 miles

2 days per year, 50 miles per day, 2 people, 9 
years

Field Labor On Proporty 
TCE/xylene plume 1,500.00 miles

3 days per year, 50 miles per day, 2 people, 5 
years

Field Labor Off Proporty TCE 
plume 9,000.00 miles

3 days per year, 50 miles per day, 2 people, 
30 years

Biosparge System Operator 3,600.00 miles 24 days, 50 miles per day, 1 person, 3 years

Air Stripping System Operator 10,800.00 miles 24 days, 50 miles per day, 1 person, 9 years

Item Quantity Units Comments
Biosparge System 137,634.00 kWhr 45,878 kWhr per year, 3 years
Air Stripping 769,500.00 kWhr 85,500 kWhr per year, 9 years

Item Quantity Units Comments

On Property TCE Plume 54.00 samples 6 samples per year, 9 years, $200 per sample

On Property TCE/xylene  Plume 50.00 samples
10 samples per year, 5 years, $200 per 
sample

Off Property TCE Plume 270.00 samples
9 samples per year, 30 years, $200 per 
sample

RAO
Transportation-Personnel

Equipment Use

Laboratory Analytical Services
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Item Quantity Units Comments

Monitoring wells, PVC 72.00 lb
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 35.00 lb HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Building Air Stripping - foundation 5,206.95 lb
Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density

Building Air Stripping - walls and 
ceilings 482.80 lb

Total weight of shed 2250 lb, assume 95 
percent wood

Building Air Stripping - walls and 
ceilings 1,580.00 lb

Total weight of shed 2250 lb, assume 5 
percent steel

Air Injection Wells 140.86 lb
Assume PVC, 1 in diamater, 9 wells, 47 ft 
long, 0.333 lb/ft

Air Injection Wells 124.54 lb
Assume PVC, 1 in diamater, 11 wells, 34 ft 
deep, 0.333 lb/ft

Air Injection Piping 396.00 lb
Assume PVC, 2 in diamater, 550 feet total, 
0.72 lb/ft

Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Temporary Equipment Decon Pad 
Liner 58.37 lb

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 147.05 lb

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Top soil for site restoration 750,000.00 lb 250 CY, 1.5 ton/cy

Seeding, mulch 2,200.00 lb
1 acre, 44 msf, assume mulch assume, 50 lb 
per msf 

Seeding, fertilizer 880.00 lb
1 acer, 44 msf, assume fertilizer, assume 20 
lb per smf

Soil 16,600,000.00 lb 8300 ton

Item Quantity Units Comments
Drill Rig Crew (TCE and Xylene 
Plume Refinement) 600.00 miles 4 days, 50 miles per day, 3 people
Field Staff 200.00 miles 4 days, 50 miles per day, 1 person
Drill Rig Crew (Monitoring well 
installation) 300.00 miles 2 days, 50 miles per day, 3 people
Field Labor (Monitoring well 
installation) 100.00 miles 2 days, 50 miles per day, 1 person
Construction Oversight (Additional 
TCE Source) 500.00 miles 5 days, 50 miles per day, 2 people

RAC
Materials

Transportation-Personnel

Alternative 5: Air Stripping at Fence Line and Excavation of Residual Petroleum 

Contaminated Soils
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Clearing and Grubbing (HRC 
Application) 600.00 miles 2 days, 50 miles per day, 6 people
Construction Oversight (Air 
Stripping at Fence) 4,000.00 miles

1 months, 20 days per month, 50 miles per 
day, 4 people

Craft Labor (Air Stripping at 
Fence) 400.00 miles 4  days, 50 miles per day, 2 people
Geologist (soil Delineation) 250.00 miles 5 days, 50 miles per day, 1 people
DPT Crew (Soil Delineation) 750.00 miles 5 days, 50 miles per day, 3 people
DPT Crew (waste 
characterization) 750.00 miles 5 days, 50 miles per day, 3 people

Geologist (waste characterization) 250.00 miles 5 days, 50 miles per day, 1 person
Construction Oversight (Soil 
Excavation) 5,000.00 miles 50 days, 50 miles per day, 2 people
Hydroseeding 300.00 miles 2 days, 50 miles per day, 3 people
Clearing and Grubbing 
(Excavation) 600.00 miles 2 days, 50 miles per day, 6 people

Item Quantity Units Comments
Drill Rig (TCEand Xylene Plume 
Refinement) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Drill Rig (Monitoring Well 
Network) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (Additional TCE Source) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Injection Trailer (additional TCE 
source) 5.00 ton Assume 5 ton, 100 miles round trip
Cement Mixer, Electric 0.5 hp 0.07 ton 1 unit, 140 lb, 100 miles round trip

Brush Chipper, 130 hp 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 
100 miles round trip

Loader 3 CY 12.07 ton
24141 lb per loader, 1 loader, 100 miles round 
trip

Compressor, 15 hp, electrical 0.46 ton 1 unit, 910 lb, 100 miles round trip
Drill Rig (Soil Delineation) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip

Drill Rig (waste characterization) 3.05 ton 1 drill rig, 6100 lb, 100 miles round trip
Compactor 85 hp (vibratory Soil) 5.10 ton 1 unit, 10,190 lb per unit, 100 miles reound trip
Hydromulcher 0.75 ton 1 hydromulcher, 1500 lb, 100 round trip

Tractor 13.29 ton
1 tractor, 26585 lb per tractor, 100 miles 
round trip

Brush Chipper, 130 hp 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 
100 miles round trip

Loader 3 CY 12.07 ton
24141 lb per loader, 1 loader, 100 miles round 
trip

2 CY excavator, soil excavation 20.00 ton
1 excavator, 20 ton per excavator, 100 miles 
round trip

Transportation-equipment

Transportation-Personnel (continued)
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Item Quantity Units Comments

Monitoring wells, PVC 0.04 ton
2 wells, 50 feet deep, PVC, 2 in diameter, 
0.72 lb/ft

HRC, vegetable oil 0.02 ton HRC, Assume vegetable oil
Temporary Equipment Decon Pad 
Liner 0.03 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Building Air Stripping - foundation 2.60 ton
Assume 16 ft x10 ft, Assume concrete, 
Assume 6 in thick, assume density

Building Air Stripping - walls and 
ceilings 0.24 ton

Total weight of shed 2250 lb, assume 95 
percent wood

Building Air Stripping - walls and 
ceilings 0.79 ton

Total weight of shed 2250 lb, assume 5 
percent steel

Air Injection Wells 0.07 ton
Assume PVC, 1 in diamater, 9 wells, 47 ft 
long, 0.333 lb/ft

Air Injection Wells 0.06 ton
Assume PVC, 1 in diamater, 11 wells, 34 ft 
deep, 0.333 lb/ft

Air Injection Piping 0.20 ton
Assume PVC, 2 in diamater, 550 feet total, 
0.72 lb/ft

Temporary Equipment Decon Pad 
Liner 0.03 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Temporary Equipment Decon Pad 
Liner 0.03 ton

assume HDPE, Assume 10ftx10ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.07 ton

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of 
timber, density for pine 530 kg/m3

Top soil for site restoration 375.00 ton 250 CY, 1.5 ton/cy

Seeding, mulch 1.10 ton
1 acre, 44 msf, assume mulch assume, 50 lb 
per msf 

Seeding, fertilizer 0.44 ton
1 acer, 44 msf, assume fertilizer, assume 20 
lb per smf

Soil 8,300.00 ton 8300 ton

Item Quantity Units Comments
DPT (TCE and Xylene Plume 
Refinement) 25.60 hours

24 points, 4 days, 8 hours per day, 80% 
utilization

DPT (Monitoring Well Network) 12.80 hours
2 wells, 2 days, 8 hours per day, 80% 
utilization

DPT (Additional TCE source) 32.00 hours
5 points, 5 days, 8 hours per day, 80% 
utilization

Cement mixer, 0.5 hp 4.80 hours
2 days per month, 8 hours per day, 30% 
utilization

Brush Chipper, 130 hp 12.80 hours 2 days, 8 hours per day, 80% utilization
Loader 3 CY 12.80 hours 2 days, 8 hours per day, 80% utilization

DPT (Soil Delineation) 32.00 hours
15 points, 5 days, 8 hours per day, 80% 
utilization

DPT (waste characterization) 32.00 hours
16 points, 5 days, 8 hours per day, 80% 
utilization

Transportation-materials

Equipment Use
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Compactor 85 hp (vibratory Soil) 4.80 hours 2 days, 8 hours per day, 30% utilization
Hydromulcher 12.80 hours 2 days, 8 hours per day, 80% utilization
Tractor 12.80 hours 2 days, 8 hours per day, 80% utilization
Brush Chipper, 130 hp 12.80 hours 2 days, 8 hours per day, 80% utilization
Loader 3 CY 12.80 hours 2 days, 8 hours per day, 80% utilization

2 CY excavator, soil excavation 294.40 hours

23,000 CY to be excavated, 4 months, 20 
days per month, 8 hours per day, 80% 
utilization

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 0.12 ton

2 wells, 50 feet deep, 2 in diameter, assume 
density of soil 1.5 ton/cy

Installation and Development 
monitoring wells - liquid 0.07 ton

2 wells, 50 feet deep, 2 in diameter, 2 
volumes for development, assume density of 
8.32 lb/gal

Disposal of Building (Air Stripping 
at Fence) 19.00 ton
Monitoring well removal 0.04 ton 2 monitoring wells
Soil disposal 8,300.00 ton

Item Quantity Units Comments
Installation and Development 
monitoring wells - solids 200.00 miles 1 trip
Installation and Development 
monitoring wells - liquid 200.00 miles 1 trip
Disposal of Building 200.00 miles 1 trip
Monitoring well removal 200.00 miles 1 trip
Soil disposal 200.00 miles 208 trips

Item Quantity Units Comments
Lab services (TCE and Xylene 
Refinement) 24.00 samples 24 samples, $150 dollars per sample
Lab Services (soil delineation) 30.00 samples 30 samples, $200 per sample
Lab Services (waste 
characterization) 8.00 samples 8 samples, $700 per sample
Confirmation and reuse samples 
(excavation) 76.00 samples 76 samples, $300 per sample

Item Quantity Units Comments

5 year review 300.00 miles
1 day per visit, 1 visit every 5 years, total 
years 30, 50 miles per visit, 1 person

Field Labor On Proporty TCE 
plume 1,800.00 miles

2 days per year, 50 miles per day, 2 people, 9 
years

Field Labor On Proporty 
TCE/xylene plume 900.00 miles

3 days per year, 50 miles per day, 2 people, 3 
years

Laboratory Analytical Services

RAO
Transportation-Personnel

Transportation-residual handling

Residual Handling

Equipment Use (continued)
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Field Labor Off Proporty TCE 
plume 9,000.00 miles

3 days per year, 50 miles per day, 2 people, 
30 years

Air Stripping System Operator 10,800.00 miles 24 days, 50 miles per day, 1 person, 9 years

Item Quantity Units Comments
Air Stripping 3,334,500.00 kWhr 85,500 kWhr per year, 9 years

Item Quantity Units Comments

On Property TCE Plume 54.00 samples 6 samples per year, 9 years, $200 per sample

On Property TCE/xylene  Plume 30.00 samples
10 samples per year, 3 years, $200 per 
sample

Off Property TCE Plume 270.00 samples
9 samples per year, 30 years, $200 per 
sample

Equipment Use

Laboratory Analytical Services

Transportation-Personnel (continued)
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Item Quantity Units Comments
UXO shielding, plexi-glass 828 lb acrylic, 12'x12' 4 sheets
Chain link fence 800 LF
topsoil 14000 ton
fuel 12000 gallons
Temporary Equipment Decon Pad 
Liner 700.47 lb

assume HDPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 514.68 lb

Assume wood, 4x4 in, (30ftx40ft pad) 140 ft 
of timber, density for pine 530 kg/m3

Decon water 4,000.00 gal
Seeding, mulch 20000 lb 400 msf, assume mulch assume, 50 lb per msf 

Seeding, fertilizer 8000 lb 400 msf, assume fertilizer, assume 20 lb per smf

Item Quantity Units Comments
site prep 1000 miles 5 days, 2 trips, 2 people, 50 miles
clearing and grubbing 1000 miles 1 month, 1 person, 50 miles
grading of surface 1000 miles 1 month, 1 person, 50 miles
metal debris removal 1000 miles 1 month, 1 person, 50 miles
grading 3000 miles 3 months, 1 person, 50 miles

UXO support 3500 miles
3 people, 1 month, 50 miles + 1 person part 
time

Construction Oversight 6000 miles 6 months, 1 person, 50 miles

Item Quantity Units Comments
construction trailer 10 ton 1 trailers, 10 ton per trailer, 100 miles round trip
utility trailer 10 ton 1 trailers, 10 ton per trailer, 100 miles round trip

Chain saw (2) 36 in long, gas 0.02 ton
16.5 lb per chain saw, 2 chain sawys, 100 miles 
round trip

wood chipper 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 100 
miles round trip

2 Dozer 47.705 ton 2 dozer, 47705lb, 100 miles round trip

Loader 12.0705 ton 24141 lb per loader, 1 loader, 100 miles round trip

Decon Water Storage Tank 0.90 ton 6000 gallons capacity, HPDE, 100 miles 
round trip, 150 lb per 500 gal capacity tank

Item Quantity Units Comments
Temporary Equipment Decon Pad 
Liner 0.35 ton

assume HDPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3

Temporary Equipment Decon Pad 
Frame 0.26 ton

Assume wood, 4x4 in, (30ftx40ft pad) 140 ft 
of timber, density for pine 530 kg/m3

Alternative 6: Surface Clearing MEC, Stabilization, and LUCs

Transportation-Materials

RI
RAC
Materials

Transportation-Personnel

Transportation-equipment
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Input Inventory Alternative 6
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 2 of 2

chain link fence 0.864 ton 108 lb per 50 ft long, galvanized steel
topsoil 14000 ton
fuel 36.438 ton 6.073 lb/US gal

Item Quantity Units Comments
Chain saw (2) 36 in long, gas 35.2 hours 22 days, 8 hours per day, 80% utilization
wood chipper 35.2 hours 22 days, 8 hours per day, 80% utilization

Dozer, 200 hp 1126.4 hours
22 +66 days, 8 hours per day, 80% utilization, 
2 dozers

Loader 140.8 hours 22 days, 8 hours per day, 80% utilization

Item Quantity Units Comments
Decon water 16.64 ton 4000 gal, 8.32 ppg, 2000 lb per ton
trees and brush 100 ton

Item Quantity Units Comments
Decon waste 100.00 miles
trees and brush 400 miles

Item Quantity Units Comments

Waste disposal Characterization 5000 dollars 6 samples, $900 per sample

Item Quantity Units Comments

Annual Site inspection 1,500 miles
1 visit per year for 30 years, 1 day per visit, 50 
miles per day, 1 person

Five-year Review and Cover 
Repair as needed 300 miles

1 visit every 5 years during 30 years, 5 day 
per visit, 50 miles per year, 

Item Quantity Units Comments

Chain saw (2) 36 in long, gas 0.02 ton
16.5 lb per chain saw, 2 chain sawys, 100 miles 
round trip

wood chipper 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 100 
miles round trip

Item Quantity Units Comments

Chain saw (2) 36 in long, gas 40 hours
5 days every 5 years for 30 years, 8 hours per 
day, 80% utilization

wood chipper 40 hours
5 days every 5 years for 30 years, 8 hours per 
day, 80% utilization

Item Quantity Units Comments
trees and brush 100 ton

Item Quantity Units Comments
trees and brush 400 miles

Transportation-residual handling

Residual Handling

Equipment Use

Residual Handling

LTM
Transportation-Personnel

Transportation-equipment

Transportation-residual handling

Equipment Use
Transportation-materials

Laboratory Analytical Services
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Input Inventory Alternative 7
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 6

Item Quantity Units Comments

1.2 grout 0.05 ton 5 wells, assuming 15 foot wells, 2 bags grout 
2.9 UXO shielding, plexi-glass 0.828 ton acrylic, 12'x12' 8 sheets
2.4 high visibility fencing 0.13 ton per 100' roll, assume 20 rolls 
2.2 common fill 7500 ton

2.21 fuel 194.336 ton 6.073 lb/US gal

1.1
Temporary Equipment Decon Pad 
Liner 0.35 ton

assume HDPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3

1.1
Temporary Equipment Decon Pad 
Frame 0.26 ton

Assume wood, 4x4 in, (30ftx40ft pad) 140 ft 
of timber, density for pine 530 kg/m3

2.6 Material handling pad 740.08348 ton
2 at 5000 sf, 1 ft deep, assume concrete, density 
2371 kg/m3

2.6 Material handling pad 0.34375 ton 2 at HDPE Liner, 5000 sf, 10 oz/sy, 16 oz/lb
2.22 topsoil 7500 ton
2.24 Seeding, mulch 10 ton 400 msf, assume mulch assume, 50 lb per msf 

2.24 Seeding, fertilizer 4 ton 400 msf, assume fertilizer, assume 20 lb per smf

Item Quantity Units Comments

1.3
waste characterization/well 
removal 250 miles 5 days, 1 person, 50  miles

2.4 site prep 1000 miles 10 days, 2 people, 50 miles
2.1 clearing and grubbing 1100 miles 1 month, 1 person, 50 miles

2.14 excavation 52800 miles 24 month, 2 person, 50 miles
2.12 metal debris removal 1000 miles 1 month, 1 person, 50 miles
2.18 load, transport, dispose 26400 miles 24 months, 1 person, 50 miles
2.23 grading 52800 miles 24 months, 2 people, 50 miles

2,28 UXO support 105600 miles 4 people, 24 month, 50 miles 
2.29 Construction Oversight 52800 miles 24 months, 2 person, 50 miles

Item Quantity Units Comments
2.1 construction trailer 10 ton 1 trailers, 10 ton per trailer, 100 miles round trip
2.2 utility trailer 10 ton 1 trailers, 10 ton per trailer, 100 miles round trip
2.8 Screener (100 hp) 58 ton 2 screening plant,  58000lb, 100 miles round trip

2.1 Chain saw (2) 36 in long, gas 0.02 ton
16.5 lb per chain saw, 2 chain sawys, 100 miles 
round trip

2.1 wood chipper 2.85 ton
1 wood chipper, 2.85 tons per woodchipper, 100 
miles round trip

2.14 Excavator 1.5 CY (150 hp) 22.5 ton 1 excavator, 45,000 lb, 100 miles round trip
2.23 2 Dozer 47.705 ton 2 dozer, 47705lb, 100 miles round trip

2.18 Loader 12.0705 ton 24141 lb per loader, 1 loader, 100 miles round trip

Alternative 7: Excavation and Screening of MEC and Reuse of Soil

Transportation-equipment

RI
RAC
Materials

Transportation-Personnel
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Input Inventory Alternative 7
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 2 of 6Decon Water Storage Tank 0.90 ton 6000 gallons capacity, HPDE, 100 miles 

round trip, 150 lb per 500 gal capacity tank

Item Quantity Units Comments

1.2 grout 100 lb 5 wells, assuming 15 foot wells, 2 bags grout 
2.9 UXO shielding, plexi-glass 1656 lb acrylic, 12'x12' 8 sheets
2.4 high visibility fencing 260 lb per 100' roll, assume 20 rolls 
2.2 common fill 7500 ton

2.21 fuel 64000 gallons

1.1
Temporary Equipment Decon Pad 
Liner 700.47 lb

assume HDPE, Assume 30ftx40ft, 3 mm 
thick, 0.95 g/cm3

1.1
Temporary Equipment Decon Pad 
Frame 514.68 lb

Assume wood, 4x4 in, (30ftx40ft pad) 140 ft 
of timber, density for pine 530 kg/m3

2.6 Material handling pad 1480167 lb
2 at 5000 sf, 1 ft deep, assume concrete, density 
2371 kg/m3

2.6 Material handling pad 687.5 lb 2 at HDPE Liner, 5000 sf, 10 oz/sy, 16 oz/lb
2.22 topsoil 7500 ton
2.26 Decon water 24,000.00 gal
2.24 Seeding, mulch 20000 lb 400 msf, assume mulch assume, 50 lb per msf 

2.24 Seeding, fertilizer 8000 lb 400 msf, assume fertilizer, assume 20 lb per smf

Item Quantity Units Comments
2.1 Chain saw (2) 36 in long, gas 35.2 hours 22 days, 8 hours per day, 80% utilization
2.1 wood chipper 35.2 hours 22 days, 8 hours per day, 80% utilization

2.14 excavator 3379.2 hours
24 months, 22 d/month, 8 hours/day, 80% 
utilization

2.15 screener 5632 hours
20 months, 22 d/month, 8 hours/day, 80% 
utilization, 2 screeners

2.23 Dozer, 200 hp 6758.4 hours
24 months, 22 days, 8 hours per day, 80% 
utilization, 2 dozers

2.18 Loader 3379.2 hours
24 month, 22 days, 8 hours per day, 80% 
utilization

Item Quantity Units Comments
2.26 Decon water 99.84 ton 24000 gal, 8.32 ppg, 2000 lb per ton

trees and brush 200 ton
Waste soil 7500 ton remainder excavated to be reused

Item Quantity Units Comments
2.26 Decon waste 100.00 miles

trees and brush 400 miles
Waste soil 400 miles

Item Quantity Units Comments

2.17 Waste disposal Characterization 35000 dollars 50 samples, $700 per sample

Item Quantity Units Comments

LTM
Transportation-Personnel

Equipment Use

Residual Handling

Transportation-Materials

Transportation-residual handling

Laboratory Analytical Services
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Input Inventory Alternative 7
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 6

Five-year Review and Cover 
Repair as needed 300 miles

1 visit every 5 years during 30 years, 5 day 
per visit, 50 miles per year, 

Item Quantity Units Comments

Item Quantity Units Comments

Item Quantity Units Comments

Item Quantity Units Comments

Transportation-equipment

Transportation-materials
Equipment Use

Residual Handling

Transportation-residual handling
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SiteWise™ Results Alternative 2a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 2a

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.46 5.8E+00 NA 1.7E-04 6.0E-06 3.4E-05 9.4E-06 7.5E-04
Transportation-Equipment 0.22 2.9E+00 NA 7.0E-05 1.2E-06 6.3E-06 1.2E-06 9.4E-05
Equipment Use and Misc 2.99 5.9E+01 1.7E+02 1.4E-02 5.5E-03 8.8E-04 3.6E-06 9.0E-04
Residual Handling 0.28 3.7E+00 NA 8.9E-05 1.6E-06 7.9E-06 1.6E-06 1.3E-04
Sub-Total 3.95 7.15E+01 1.72E+02 1.44E-02 5.56E-03 9.32E-04 1.57E-05 1.87E-03

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 6.75 8.5E+01 NA 2.5E-03 8.8E-05 5.1E-04 1.4E-04 1.1E-02
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 62.51 9.3E+02 0.0E+00 2.2E-01 1.4E-01 5.5E-03 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 69.25 1.02E+03 0.00E+00 2.19E-01 1.44E-01 5.99E-03 1.38E-04 1.11E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

7.3E+01 1.1E+03 1.7E+02 2.3E-01 1.5E-01 6.9E-03 1.5E-04 1.3E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 1.5E-02

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 8.9E-02

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 1.0E-01

$0

Activities
Accident Risk 

Fatality

Accident Risk 

Injury

Lost Hours - Injury
Total Cost with 

Footprint Reduction 
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SiteWise™ Results Alternative 2a
Remedial Action Construction Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 1 of 3

100% 

Water Consumption 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.11% 
0.02% 

99.84% 

0.03% 

SOx Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

60% 

7% 

23% 

10% 

Accident Risk - Fatality 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

3.68% 

0.67% 

94.80% 

0.85% 

PM10 Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

40% 

5% 
48% 

7% 

Accident Risk - Injury 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

1.17% 
0.49% 

97.73% 

0.61% 

NOx Emissions 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

8% 4% 

83% 

5% 

Energy Consumption 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

11% 

6% 

76% 

7% 

GHG Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 2a
Remedial Action Operations Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 2 of 3

Water Consumption 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.06% 

99.94% 

SOx Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

100% 

Accident Risk - Fatality 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

8.45% 

91.55% 

PM10 Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

100% 

Accident Risk - Injury 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

1.14% 

98.86% 

NOx Emissions 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

8% 

92% 

Energy Consumption 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

10% 

90% 

GHG Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 2a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 3
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GSRx Results Alternative 2a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17
Subtotal 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.6 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.8 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

Subtotal 0.62 0.60 0.00 0.00 0.01 0.00 0.00 4.69 0

Total 1 1 0.00 0.00 0.01 0.00 0.00 8 0

Alternative 1

Values Input into SiteWise as "Other"

Energy 

Consumption

Water 

Consumption

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -         -         - - 
0.78          0.68      0.06       0.03       0.01       0.00        0.00        26.17             171.94           
-            -        -         -         -         -         -         - - 
-            -        -         -         -         -         -         - - 

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

Tonnes

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)

RI
RAC
RAO
LTM

Criteria Pollutant Emission Energy 

Consumption

Water 

Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions
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SiteWise™ Results Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 2b

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.65 8.1E+00 NA 2.4E-04 8.4E-06 4.9E-05 1.3E-05 1.1E-03
Transportation-Equipment 0.25 3.2E+00 NA 7.7E-05 1.4E-06 6.9E-06 1.2E-06 9.4E-05
Equipment Use and Misc 3.43 7.3E+01 2.2E+02 1.9E-02 5.5E-03 1.4E-03 6.5E-06 1.6E-03
Residual Handling 0.28 3.7E+00 NA 8.9E-05 1.6E-06 7.9E-06 1.6E-06 1.3E-04
Sub-Total 4.60 8.80E+01 2.17E+02 1.96E-02 5.48E-03 1.48E-03 2.25E-05 2.92E-03

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 5.14 6.5E+01 NA 1.9E-03 6.7E-05 3.9E-04 1.1E-04 8.5E-03
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 47.65 7.1E+02 0.0E+00 1.6E-01 1.1E-01 4.2E-03 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 52.79 7.76E+02 0.00E+00 1.67E-01 1.10E-01 4.56E-03 1.05E-04 8.48E-03

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

5.7E+01 8.6E+02 2.2E+02 1.9E-01 1.2E-01 6.0E-03 1.3E-04 1.1E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 2.3E-02

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 6.8E-02

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 9.1E-02
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Accident Risk 
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Total Cost with 

Footprint Reduction 
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SiteWise™ Results Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 3
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6% 

GHG Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 2b
Remedial Action Operations Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 2 of 3
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SiteWise™ Results Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 3
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GSRx Results Alternative 2b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100.00 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17
RAC HRC, vegetable oil Vegetable Oil HRC, Assume vegetable oil 100.00 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.52 0.05

Subtotal 0.18 0.10 0.00 0.00 0.00 0.00 0.00 3.50 0.22

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

RAC
DPT (Additional TCE 
source) Drill Rig, DPT (diesel) 5 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

Subtotal 1.13 1.10 0.00 0.00 0.01 0.00 0.00 8.60 0

Total 1 1 0.00 0.00 0.01 0.00 0.00 12 0

Alternative 1

Values Input into SiteWise as "Other"
Energy

Consumptio

n

Water

Consumptio

n

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -          -          -               -               
1.31           1.20      0.06       0.05       0.01       0.00        0.00        41.29           217.11         
-            -        -         -         -         -          -          -               -               
-            -        -         -         -         -          -          -               -               

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

RI
RAC
RAO
LTM

Criteria Pollutant Emission Energy 

Consumptio

n

Water 

Consumptio

n

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions

Tonnes

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)
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SiteWise™ Results Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 3

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 2.76 3.5E+01 NA 1.0E-03 3.6E-05 2.1E-04 5.7E-05 4.6E-03
Transportation-Equipment 5.28 6.9E+01 NA 1.7E-03 2.9E-05 1.5E-04 1.3E-05 1.1E-03
Equipment Use and Misc 36.88 2.5E+03 9.9E+03 9.1E-02 1.1E-02 8.6E-03 3.9E-05 9.7E-03
Residual Handling 0.28 3.7E+00 NA 8.9E-05 1.6E-06 7.9E-06 1.6E-06 1.3E-04
Sub-Total 45.20 2.65E+03 9.89E+03 9.33E-02 1.11E-02 9.00E-03 1.10E-04 1.55E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 8.27 1.0E+02 NA 3.1E-03 1.1E-04 6.2E-04 1.7E-04 1.4E-02
Transportation-Equipment 19.81 2.6E+02 NA 6.2E-03 1.1E-04 5.5E-04 4.9E-05 3.9E-03
Equipment Use and Misc 155.14 1.0E+04 1.9E+04 2.7E-01 9.8E-02 1.8E-02 6.4E-05 1.6E-02
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 183.23 1.04E+04 1.94E+04 2.83E-01 9.84E-02 1.89E-02 2.83E-04 3.38E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2.3E+02 1.3E+04 2.9E+04 3.8E-01 1.1E-01 2.8E-02 3.9E-04 4.9E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 1.2E-01

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 2.7E-01

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 3.9E-01

$0

Activities
Accident Risk 

Fatality

Accident Risk 

Injury

Lost Hours - Injury
Total Cost with 

Footprint Reduction 
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SiteWise™ Results Alternative 3
Remedial Action Construction Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 1 of 3
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Energy Consumption 
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1% 

GHG Emissions 
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Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 3
Remedial Action Operations Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 2 of 3
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SiteWise™ Results Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 3
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GSRx Results Alternative 3
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100.00 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17

RAC
HRC, vegetable oil 
(additional TCE Source) Vegetable Oil HRC, Assume vegetable oil 35.00 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.18 0.02

RAC
HRC, vegetable oil (HRC 
Application) Vegetable Oil HRC, Assume vegetable oil 1,500.00 lbs 0.22 0.22 0.00 0.00 0.00 0.00 0.00 7.81 0.68

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAO
HRC, vegetable oil (HRC 
Application) Vegetable Oil HRC, Assume vegetable oil, 2 events 3,000.00 lbs 0.45 0.45 0.00 0.00 0.00 0.00 0.00 15.62 1.36

RAO
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3, 2 events 116.75 lbs 0.26 0.14 0.00 0.00 0.00 0.00 0.00 1.53 0.04

RAO
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3, 2 events 294.10 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAO Soil for site restoration Soil Assume 2 acres, 6 in deep, 1.5 ton/cy, 2 events 9,680,000.00 lbs 100.97 100.97 0.00 0.00 0.00 0.00 0.00 2668.26 0.00
RAC Soil for site restoration Soil Assume 1 acres, 6 in deep, 1.5 ton/cy 2,420,000.00 lbs 25.24 25.24 0.00 0.00 0.00 0.00 0.00 667.07 0.00

Subtotal 127.45 127.18 0.00 0.00 0.00 0.00 0.00 3364.22 2.29

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

RAC
DPT (Additional TCE 
source) Drill Rig, DPT (diesel) 5 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

RAC DPT (HRC application) Drill Rig, DPT (diesel) 67 points, 5 days per week, 9 weeks, 8 hours per day, 80% utilization 288.00 hrs 4.62 4.51 0.00 0.01 0.05 0.00 0.00 35.20

RAC Brush Chipper, 130 hp
WOOD CHIPPER (100 
hp) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.56 0.56 0.00 0.00 0.00 0.00 0.00 2.45

RAC Loader 3 CY
Loader, 155 HP, 3 CY 
(diesel) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.26 0.26 0.00 0.00 0.00 0.00 0.00 1.10

RAC
2 CY excavator, site 
restoration

Excavator, Hydraulic, 2 
CY (diesel) 3 days, 8 hours per day, 80% utilization 19.20 hrs 1.86 1.86 0.00 0.00 0.01 0.00 0.00 8.45

RAO DPT (HRC application) Drill Rig, DPT (diesel)
67 points, 5 days per week, 9 weeks, 8 hours per day, 80% utilization, 2 
events 576.00 hrs 9.23 9.01 0.00 0.01 0.10 0.00 0.01 70.39

RAO Brush Chipper, 130 hp
WOOD CHIPPER (100 
hp) 2 days, 8 hours per day, 80% utilization, 2 events 25.60 hrs 1.11 1.11 0.00 0.00 0.01 0.00 0.00 4.89

RAO Loader 3 CY
Loader, 155 HP, 3 CY 
(diesel) 2 days, 8 hours per day, 80% utilization, 2 events 25.60 hrs 0.52 0.52 0.00 0.00 0.00 0.00 0.00 2.19

RAO
2 CY excavator, site 
restoration

Excavator, Hydraulic, 2 
CY (diesel) 3 days, 8 hours per day, 80% utilization, 2 events 38.40 hrs 3.72 3.72 0.00 0.00 0.02 0.01 0.00 16.89

RAO grader/Compactor Compactor 85 hp (diesel) 3 days, 8 hours per day, 80% utilization, 2 events 38.40 hrs 1.14 1.14 0.00 0.00 0.01 0.00 0.00 3.99
RAC grader/Compactor Compactor 85 hp (diesel) 3 days, 8 hours per day, 80% utilization 19.20 hrs 0.57 0.57 0.00 0.00 0.00 0.00 0.00 1.99

Subtotal 24.71 24.35 0.00 0.02 0.23 0.02 0.02 156.14 0

Total 152 152 0.00 0.02 0.23 0.02 0.02 3,520 2

Alternative 1

Values Input into SiteWise as "Other"

Energy 

Consumption

Water 

Consumption

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -         -         - - 
34.76        34.48    0.11       0.17       0.08       0.01       0.01       2,513.22         887.32           

117.41      117.06  0.10       0.24       0.14       0.01       0.01       9,498.23         1,399.14        
-            -        -         -         -         -         -         - - 

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

Tonnes

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)

RI
RAC
RAO
LTM

Criteria Pollutant Emission Energy 

Consumption

Water 

Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions
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SiteWise™ Results Alternative 4a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 4a

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 3.09 3.9E+01 NA 1.1E-03 4.0E-05 2.3E-04 6.3E-05 5.1E-03
Transportation-Equipment 0.25 3.3E+00 NA 8.0E-05 1.4E-06 7.1E-06 1.2E-06 9.4E-05
Equipment Use and Misc 5.19 1.5E+02 1.4E+03 1.9E-02 7.4E-03 1.7E-03 7.0E-06 1.7E-03
Residual Handling 0.29 3.7E+00 NA 9.0E-05 1.6E-06 8.0E-06 1.6E-06 1.3E-04
Sub-Total 8.82 2.00E+02 1.40E+03 2.05E-02 7.42E-03 1.92E-03 7.29E-05 7.05E-03

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 6.17 7.8E+01 NA 2.3E-03 8.0E-05 4.6E-04 1.3E-04 1.0E-02
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 94.36 2.1E+03 7.0E+04 2.0E-01 2.9E-01 3.9E-03 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 100.54 2.16E+03 7.02E+04 2.07E-01 2.89E-01 4.33E-03 1.26E-04 1.02E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1.1E+02 2.4E+03 7.2E+04 2.3E-01 3.0E-01 6.3E-03 2.0E-04 1.7E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 5.6E-02

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 8.1E-02

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 1.4E-01
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Remedial Alternative 

Phase

Total

$0

Activities
Accident Risk 

Fatality

Accident Risk 

Injury

Lost Hours - Injury
Total Cost with 

Footprint Reduction 
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SiteWise™ Results Alternative 4a
Remedial Action Construction Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 1 of 3

100% 

Water Consumption 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.54% 
0.02% 

99.42% 

0.02% 

SOx Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

87% 

2% 

9% 2% 

Accident Risk - Fatality 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

12.07% 

0.37% 

87.14% 

0.42% 

PM10 Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

72% 1% 

25% 

2% 

Accident Risk - Injury 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

5.57% 0.39% 

93.60% 

0.44% 

NOx Emissions 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

19% 

2% 

77% 

2% 

Energy Consumption 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

35% 

3% 
59% 

3% 

GHG Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 4a
Remedial Action Operations Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 2 of 3

100% 

Water Consumption 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.03% 

99.97% 

SOx Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

100% 

Accident Risk - Fatality 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

10.70% 

89.30% 

PM10 Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

100% 

Accident Risk - Injury 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

1.10% 

98.90% 

NOx Emissions 

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

4% 

96% 

Energy Consumption 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling

6% 

94% 

GHG Emissions 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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SiteWise™ Results Alternative 4a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 3 of 3
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Total Energy Used 

Residual Handling

Equipment Use and Misc

Transportation-Equipment

Transportation-Personnel

Consumables

0.00E+00

1.00E+04

2.00E+04

3.00E+04

4.00E+04

5.00E+04
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7.00E+04

8.00E+04
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NOx Emissions 

Residual Handling

Equipment Use and Misc

Transportation-Equipment

Transportation-Personnel

Consumables
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3.50E-01
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Operations

Longterm
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SOx Emissions 

Residual Handling

Equipment Use and Misc

Transportation-Equipment

Transportation-Personnel

Consumables

0.00E+00

5.00E-04

1.00E-03

1.50E-03

2.00E-03

2.50E-03

3.00E-03

3.50E-03

4.00E-03

4.50E-03

5.00E-03
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Remedial
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Action

Operations

Longterm
Monitoring

M
e

tr
ic

 T
o

n
 

PM10 Emissions 

Residual Handling

Equipment Use and Misc
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Transportation-Personnel

Consumables
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GSRx Results Alternative 4a
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100.00 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 3.02 0.17
RAC Air Injection Wells PVC Assume PVC, 1 in diamater, 8 wells, 34 ft long, 0.333 lb/ft 272.00 lft 0.20 0.10 0.00 0.00 0.00 0.00 0.00 3.71 0.47
RAC Air Injection Piping PVC Assume PVC, 2 in diamater, 350 ft total, 0.72 lb/ft 350.00 lft 0.57 0.29 0.00 0.00 0.00 0.00 0.00 10.42 0.60
RAC HRC, vegetable oil Vegetable Oil HRC, Assume vegetable oil 35.00 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.18 0.02

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC
Building Biosparge 
System - foundation General Concrete

Assume 16 ft x10 ft, Assume concrete, Assume 6 in thick, assume 
density 2371 kg/m3 11,841.44 lbs 0.70 0.70 0.00 0.00 0.00 0.00 0.00 6.89 0.00

RAC
Building Biosparge 
System - Shed Wood Total weight of shed 2250 lb, assume 95 percent wood 2,137.50 lbs 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.01

RAC
Building Biosparge 
System - Shed Steel Total weight of shed 2250 lb, assume 5 percent steel 112.50 lbs 0.14 0.14 0.00 0.00 0.00 0.00 0.00 2.37 0.10

Subtotal 1.94 1.40 0.00 0.01 0.00 0.00 0.00 27.39 1.40

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

RAC
DPT (Additional TCE 
source) Drill Rig, DPT (diesel) 5 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

Subtotal 1.13 1.10 0.00 0.00 0.01 0.00 0.00 8.60 0

Total 3 3 0.00 0.01 0.01 0.00 0.00 36 1

Alternative 1

Values Input into SiteWise as "Other"

Energy 

Consumption

Water 

Consumption

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -         -         - - 
3.06          2.51      0.41       0.15       0.01       0.00       0.00       122.80          1,395.00        
-            -        -         -         -         -         -         - - 
-            -        -         -         -         -         -         - - 

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

RI
RAC
RAO
LTM

Criteria Pollutant Emission Energy 

Consumption

Water 

Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions

Tonnes

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)
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SiteWise™ Results Alternative 4b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 4b

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 5.14 6.5E+01 NA 1.9E-03 6.7E-05 3.9E-04 1.1E-04 8.5E-03
Transportation-Equipment 0.33 4.3E+00 NA 1.0E-04 1.8E-06 9.2E-06 1.2E-06 9.4E-05
Equipment Use and Misc 12.24 3.7E+02 4.1E+03 5.3E-02 1.3E-02 5.4E-03 1.9E-05 4.8E-03
Residual Handling 0.29 3.8E+00 NA 9.0E-05 1.6E-06 8.0E-06 1.6E-06 1.3E-04
Sub-Total 18.01 4.45E+02 4.15E+03 5.51E-02 1.33E-02 5.84E-03 1.27E-04 1.35E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 10.29 1.3E+02 NA 3.8E-03 1.3E-04 7.7E-04 2.1E-04 1.7E-02
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 375.35 1.0E+04 4.6E+05 4.9E-01 1.3E+00 3.9E-03 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 385.64 1.02E+04 4.63E+05 4.99E-01 1.34E+00 4.64E-03 2.11E-04 1.70E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

4.0E+02 1.1E+04 4.7E+05 5.5E-01 1.4E+00 1.0E-02 3.4E-04 3.0E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 1.1E-01

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 1.4E-01

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 2.4E-01
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Remedial Alternative 

Phase

Total

$0

Activities
Accident Risk 

Fatality

Accident Risk 

Injury

Lost Hours - Injury
Total Cost with 

Footprint Reduction 
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SiteWise™ Results Alternative 4b
Remedial Action Construction Stage

Site 2, Fire Training Area, NWIRP Calverton
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GSRx Results Alternative 4b
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC
Air Injection Wells 
(biosparge system) PVC Assume PVC, 1 in diamater, 8 wells, 34 ft long, 0.333 lb/ft 272.00 lft 0.20 0.10 0.00 0.00 0.00 0.00 0.00 3.71 0.47

RAC
Air Injection Piping 
(biosparge system) PVC Assume PVC, 2 in diamater, 350 ft total, 0.72 lb/ft 350.00 lft 0.57 0.29 0.00 0.00 0.00 0.00 0.00 10.42 0.60

RAC
Air Injection Wells (Air 
Stripping) PVC Assume PVC, 1 in diamater, 9 wells, 47 ft long, 0.333 lb/ft 423.00 lft 0.31 0.16 0.00 0.00 0.00 0.00 0.00 5.77 0.73

RAC
Air Injection Wells (Air 
Stripping) PVC Assume PVC, 1 in diamater, 11 wells, 34 ft deep, 0.333 lb/ft 374.00 lft 0.28 0.14 0.00 0.00 0.00 0.00 0.00 5.10 0.64

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100.00 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17

RAC
Air Injection Piping (Air 
Stripping) PVC Assume PVC, 2 in diamater, 550 feet total, 0.72 lb/ft 550.00 lft 0.89 0.45 0.00 0.01 0.00 0.00 0.00 16.37 0.95

RAC HRC, vegetable oil Vegetable Oil HRC, Assume vegetable oil 35.00 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.18 0.02

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC
Building Biosparge 
System - foundation General Concrete

Assume 16 ft x10 ft, Assume concrete, Assume 6 in thick, assume 
density 2371 kg/m3 11,841.44 lbs 0.70 0.70 0.00 0.00 0.00 0.00 0.00 6.89 0.00

RAC

Building Biosparge 
System - walls and 
ceilings Wood Total weight of shed 2250 lb, assume 95 percent wood 2,137.50 lbs 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.01

RAC

Building Biosparge 
System - walls and 
ceilings Steel Total weight of shed 2250 lb, assume 5 percent steel 112.50 lbs 0.14 0.14 0.00 0.00 0.00 0.00 0.00 2.37 0.10

RAC
Building Air Stripping - 
foundation General Concrete

Assume 20 ft x10 ft, Assume concrete, Assume 6 in thick, assume 
density 2371 kg/m3 14,801.80 lbs 0.87 0.87 0.00 0.00 0.00 0.00 0.00 8.61 0.00

RAC
Building Air Stripping - 
walls and ceilings Steel Total weight of shed 664 lb, assume 100  % steel 482.80 lbs 0.62 0.59 0.00 0.00 0.00 0.00 0.00 10.19 0.43

Subtotal 4.91 3.61 0.00 0.01 0.00 0.01 0.00 73.39 4.14

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

RAC
DPT (Additional TCE 
source) Drill Rig, DPT (diesel) 5 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

RAC Brush Chipper, 130 hp
WOOD CHIPPER (100 
hp) 10 days, 8 hours per day, 80% utilization 64.00 hrs 2.79 2.79 0.00 0.00 0.02 0.00 0.00 12.23

RAC Loader 3 CY
Loader, 155 HP, 3 CY 
(diesel) 10 days, 8 hours per day, 80% utilization 64.00 hrs 1.30 1.30 0.00 0.00 0.01 0.00 0.00 5.48

Subtotal 5.21 5.19 0.00 0.00 0.05 0.00 0.00 26.31 0

Total 10 9 0.00 0.02 0.05 0.01 0.01 100 4

Alternative 1

Values Input into SiteWise as "Other"

Energy 

Consumption

Water 

Consumption

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -         -         - - 
10.12        8.80      0.98       0.34       0.05       0.01       0.01       340.17           4,144.90         

-            -        -         -         -         -         -         - - 
-            -        -         -         -         -         -         - - 

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

RI
RAC
RAO
LTM

Criteria Pollutant Emission Energy 

Consumption

Water 

Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions

Tonnes

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)
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SiteWise™ Results Alternative 5
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 1

Sustainable Remediation - Environmental Footprint Summary

Alternative 5

GHG Emissions Total energy Used Water Consumption NOx emissions SOx Emissions PM10 Emissions

metric ton MMBTU gallons metric ton metric ton metric ton

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 5.56 7.0E+01 NA 2.1E-03 7.3E-05 4.2E-04 1.1E-04 9.2E-03
Transportation-Equipment 34.89 4.6E+02 NA 1.1E-02 1.9E-04 9.7E-04 8.6E-05 7.0E-03
Equipment Use and Misc 243.08 1.8E+04 4.4E+03 3.0E-01 1.1E-01 2.4E-02 4.7E-05 1.2E-02
Residual Handling 131.05 1.7E+03 NA 4.1E-02 7.3E-04 3.7E-03 3.2E-04 2.6E-02
Sub-Total 414.58 1.98E+04 4.39E+03 3.57E-01 1.16E-01 2.92E-02 5.72E-04 5.41E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 8.69 1.1E+02 NA 3.2E-03 1.1E-04 6.5E-04 1.8E-04 1.4E-02
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 320.38 8.5E+03 3.9E+05 4.3E-01 1.1E+00 3.5E-03 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 329.07 8.65E+03 3.92E+05 4.30E-01 1.14E+00 4.11E-03 1.78E-04 1.43E-02

Consumables 0.00 0.0E+00 NA NA NA NA NA NA
Transportation-Personnel 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Transportation-Equipment 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Equipment Use and Misc 0.00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Residual Handling 0.00 0.0E+00 NA 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Sub-Total 0.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

7.4E+02 2.8E+04 4.0E+05 7.9E-01 1.3E+00 3.3E-02 7.5E-04 6.8E-02

Non-Hazardous 

Waste Landfill 

Space

Hazardous Waste 

Landfill Space

Topsoil 

Consumption
Costing

tons tons cubic yards $

Remedial Investigation 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Remedial Action 

Construction
0.0E+00 0.0E+00 0.0E+00 0 4.3E-01

Remedial Action 

Operations
0.0E+00 0.0E+00 0.0E+00 0 1.1E-01

Longterm Monitoring 0.0E+00 0.0E+00 0.0E+00 0 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 $0 5.5E-01
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SiteWise™ Results Alternative 5
Remedial Action Construction Stage

Site 2, Fire Training Area, NWIRP Calverton
Calverton, New York

Page 1 of 3
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8.7% 

Energy Consumption 

Consumables Transportation-Personnel Transportation-Equipment

Equipment Use and Misc Residual Handling
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GSRx Results Alternative 5
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 1 of 2

CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC Monitoring wells, PVC PVC 2 wells, 50 feet deep, PVC, 2 in diameter, 0.72 lb/ft 100.00 lft 0.16 0.08 0.00 0.00 0.00 0.00 0.00 2.98 0.17
RAC Air Injection Wells PVC Assume PVC, 1 in diamater, 9 wells, 47 ft long, 0.333 lb/ft 423.00 lft 0.32 0.16 0.00 0.00 0.00 0.00 0.00 5.82 0.73
RAC Air Injection Wells PVC Assume PVC, 1 in diamater, 11 wells, 34 ft deep, 0.333 lb/ft 374.00 lft 0.28 0.14 0.00 0.00 0.00 0.00 0.00 5.15 0.64
RAC Air Injection Piping PVC Assume PVC, 2 in diamater, 550 feet total, 0.72 lb/ft 550.00 lft 0.89 0.45 0.00 0.01 0.00 0.00 0.00 16.37 0.95
RAC HRC, vegetable oil Vegetable Oil HRC, Assume vegetable oil 35.00 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.18 0.02

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC
Building Air Stripping - 
foundation General Concrete

Assume 16 ft x10 ft, Assume concrete, Assume 6 in thick, assume 
density 5,206.95 lbs 0.31 0.31 0.00 0.00 0.00 0.00 0.00 3.03 0.00

RAC
Building Air Stripping - 
walls and ceilings Wood Total weight of shed 2250 lb, assume 95 percent wood 482.80 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00

RAC
Building Air Stripping - 
walls and ceilings Steel Total weight of shed 2250 lb, assume 5 percent steel 1,580.00 lbs 2.01 1.93 0.00 0.00 0.00 0.00 0.00 33.33 1.42

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC
Temporary Equipment 
Decon Pad Liner HDPE assume HDPE, Assume 10ftx10ft, 3 mm thick, 0.95 g/cm3 58.37 lbs 0.13 0.07 0.00 0.00 0.00 0.00 0.00 0.76 0.02

RAC
Temporary Equipment 
Decon Pad Frame Wood

Assume wood, 4x4 in, (10ftx10ft pad) 40 ft of timber, density for pine 
530 kg/m3 147.05 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC
Top soil for site 
restoration Soil 250 CY, 1.5 ton/cy 750,000.00 lbs 7.82 7.82 0.00 0.00 0.00 0.00 0.00 206.74 0.00

RAC Seeding, mulch Mulch 1 acre, 44 msf, assume mulch assume, 50 lb per msf 2,200.00 lbs 0.70 0.24 0.00 0.00 0.00 0.00 0.00 7.87 0.00
RAC Seeding, fertilizer Fertilizer 1 acer, 44 msf, assume fertilizer, assume 20 lb per smf 880.00 lbs 1.10 1.10 0.00 0.00 0.00 0.00 0.00 19.89 0.40
RAC Soil Soil 8300 ton 16,600,000.00 lbs 173.15 173.15 0.00 0.00 0.00 0.00 0.00 4575.74 0.00

Subtotal 187.15 185.61 0.00 0.01 0.00 0.01 0.00 4879.41 4.39

Construction Equipment MWhr gal x 1000

RAC
DPT (TCE and Xylene 
Plume Refinement) Drill Rig, DPT (diesel) 24 points, 4 days, 8 hours per day, 80% utilization 25.60 hrs 0.41 0.40 0.00 0.00 0.00 0.00 0.00 3.13

RAC
DPT (Monitoring Well 
Network) Drill Rig, DPT (diesel) 2 wells, 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.21 0.20 0.00 0.00 0.00 0.00 0.00 1.56

RAC
DPT (Additional TCE 
source) Drill Rig, DPT (diesel) 5 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

RAC Brush Chipper, 130 hp
WOOD CHIPPER (100 
hp) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.56 0.56 0.00 0.00 0.00 0.00 0.00 2.45

RAC Loader 3 CY
Loader, 155 HP, 3 CY 
(diesel) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.26 0.26 0.00 0.00 0.00 0.00 0.00 1.10

RAC DPT (Soil Delineation) Drill Rig, DPT (diesel) 15 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

RAC
DPT (waste 
characterization) Drill Rig, DPT (diesel) 16 points, 5 days, 8 hours per day, 80% utilization 32.00 hrs 0.51 0.50 0.00 0.00 0.01 0.00 0.00 3.91

RAC
Compactor 85 hp 
(vibratory Soil) Compactor 85 hp (diesel) 2 days, 8 hours per day, 30% utilization 4.80 hrs 0.14 0.14 0.00 0.00 0.00 0.00 0.00 0.50

RAC Hydromulcher
Hydromulcher 15 hp 
(gasoline) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.10 0.10 0.00 0.00 0.00 0.00 0.00 0.42

RAC Tractor
Tractor (agricultural 
equipment), 250 hp, diesel 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.96 0.96 0.00 0.00 0.01 0.00 0.00 3.44

RAC Brush Chipper, 130 hp
WOOD CHIPPER (100 
hp) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.56 0.56 0.00 0.00 0.00 0.00 0.00 2.45

RAC Loader 3 CY
Loader, 155 HP, 3 CY 
(diesel) 2 days, 8 hours per day, 80% utilization 12.80 hrs 0.26 0.26 0.00 0.00 0.00 0.00 0.00 1.10

RAC
2 CY excavator, soil 
excavation

Excavator, Hydraulic, 2 
CY (diesel)

23,000 CY to be excavated, 4 months, 20 days per month, 8 hours per 
day, 80% utilization 294.40 hrs 28.53 28.53 0.00 0.00 0.18 0.05 0.02 129.52

Subtotal 33.52 33.47 0.00 0.00 0.23 0.05 0.02 157.40 0

Total 221 219 0.00 0.01 0.23 0.06 0.02 5,037 4

Alternative 1

Values Input into SiteWise as "Other"

Tonnes

Tonnes

Technology Module / 

Phase Module Components Comments / Assumptions Quantity (Units)

Criteria Pollutant Emission Energy 

Consumption

Water 

Consumption
Greenhouse Gas Emissions
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GSRx Results Alternative 5
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
Page 2 of 2

Energy 

Consumption

Water 

Consumption

CO2e CO2

N20 

(CO2e)

CH4 

(CO2e)
NOx SOx PM10

MMBTU gal

-            -        -         -         -         -         -         - - 
220.67      219.08  1.27       0.31       0.23       0.06       0.02       17,185.57      4,390.45        

-            -        -         -         -         -         -         - - 
-            -        -         -         -         -         -         - - 

Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

Tonnes

RI
RAC
RAO
LTM

Module

Greenhouse Gas Emissions Criteria Pollutant Emission
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GSRx Results Alternative 6
Site 2, Fire Training Area, NWIRP Calverton
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CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC UXO shielding plexi glass PVC Used PVC, closest to acrylic out of available options 828 lbs 1.87 0.94 0.00 0.01 0.00 0.00 0.00 34.24 1.42

RAC chain link fence Steel 108 lb per 50 ft long, galvanized steel, 800 LF 1728 lbs 2.20 2.12 0.00 0.00 0.00 0.00 0.00 36.45 1.55

RAC topsoil Soil 28,000,000 lbs 292.06 292.06 0.00 0.00 0.00 0.00 0.00 7718.12 0.00

RAC
Temporary Equipment Decon 
Pad Liner HDPE 700 lbs 1.56 0.83 0.00 0.01 0.00 0.00 0.00 9.17 0.25

RAC
Temporary Equipment Decon 
Pad Frame Wood 515 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00

RAC seeding, mulch Mulch 20000 lbs 6.32 2.21 0.01 0.01 0.00 0.02 0.00 71.55 0.00

RAC seeding, fertilizer Fertilizer 8000 lbs 9.98 9.98 0.00 0.00 0.00 0.00 0.00 180.82 3.61
Subtotal 314.00 308.14 0.02 0.02 0.00 0.03 0.00 8050.35 6.85

Transportation Tonnes MWhr gal x 1000
Input Into Sitewise miles

Subtotal 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
Construction Equipment MWhr gal x 1000

LTM chain saw
Chainsaw, gasoline, 3<hp<=6, 2 
stroke 40 hrs 0.08 0.08 0.00 0.00 0.00 0.00 0.00 0.37

LTM wood chipper WOOD CHIPPER (100 hp) 40 hrs 1.74 1.74 0.00 0.00 0.01 0.00 0.00 7.64
RAC loader Loader, 45 hp, (diesel) 141 hrs 0.95 0.95 0.00 0.00 0.01 0.00 0.00 15.23

RAC dozer
Dozer, 200 HP (D7) w/U Blade 
(diesel) 1,126 hrs 123.71 123.71 0.00 0.00 0.76 0.22 0.08 756.85

RAC chain saw
Chainsaw, gasoline, 3<hp<=6, 2 
stroke 35 hrs 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.33

RAC wood chipper WOOD CHIPPER (100 hp) 35 hrs 1.52 1.52 0.00 0.00 0.01 0.00 0.00 6.69
Subtotal 128.06 128.06 0.00 0.00 0.79 0.22 0.08 787.11 0

Total 442 436 0.02 0.02 0.79 0.26 0.08 8,837 7

Alternative 1
Values Input into SiteWise as "Other"

Energy 
Consumption

Water 
Consumption

CO2e CO2 N20 (CO2e) CH4 (CO2e) NOx SOx PM10

MMBTU gal
-                  -           -            -            -            -             -             -                    -                      

440.24             434.38     5.35          0.51          0.78          0.26           0.08           30,126.07        6,845.59            
-                  -           -            -            -            -             -             -                    -                      

1.82                 1.82           -              -              0.01            -               0.00             27.34                  -                       
Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

RI
RAC
RAO

LTM

Criteria Pollutant Emission Energy 
Consumption

Water 
Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions

Tonnes

Tonnes

Tonnes

Technology Module / Phase Module Components Comments / Assumptions Quantity (Units)
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0%0%

0%

100%

0%

Water Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%
0.01%

0.05%

99.94%

0.00%

SOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

24%

51%

23%

2%

Accident Risk - Fatality

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%

0.31%
2.04%

97.58%

0.07%

PM10 Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

16%

35%48%

1%

Accident Risk - Injury

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%
0.21%

3.23%

96.44%

0.11%

NOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%
0%

5%

95%

0%

Energy Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

1% 16%

83%

0%

GHG Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling
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Page 1 of 1

0%
0%

0%

0%

0%

Water Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%

15.38%

1.40%

0.00%

83.22%

SOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

45%

2%

23%

30%

Accident Risk - Fatality

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00% 2.17%
0.17%

93.61%

4.05%

PM10 Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

30% 2%

48%

20%

Accident Risk - Injury

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%

1.66%

0.30%

90.27%

7.77%

NOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

10% 2%

31%57%

Energy Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%
11% 2%

29%58%

GHG Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling
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GSRx Results Alternative 7
Site 2, Fire Training Area, NWIRP Calverton

Calverton, New York
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CO2e CO2 N20 CH4 NOx SOx PM10

Stage Materials MWhr gal x 1000

RAC UXO shielding plexi glass PVC 1,656 lbs 3.73 1.88 0.00 0.02 0.00 0.01 0.00 68.47 2.85

RAC high vis fencing HDPE 260 lbs 0.58 0.31 0.00 0.00 0.00 0.00 0.00 3.40 0.09

RAC topsoil Soil werewr 15,000,000 lbs 156.46 156.46 0.00 0.00 0.00 0.00 0.00 4134.71 0.00

RAC
Temporary Equipment Decon 
Pad Liner HDPE 700 lbs 1.56 0.83 0.00 0.01 0.00 0.00 0.00 9.16 0.25

RAC
Temporary Equipment Decon 
Pad Frame Wood 520 lbs 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00

RAC seeding, mulch Mulch 20000 lbs 6.32 2.21 0.01 0.01 0.00 0.02 0.00 71.55 0.00

RAC seeding, fertilizer Fertilizer 8000 lbs 9.98 9.98 0.00 0.00 0.00 0.00 0.00 180.82 3.61

RAC grout Bentonite 100 lbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RAC Material handling pad General Concrete 1480000 lbs 87.26 87.26 0.00 0.00 0.00 0.00 0.00 861.24 0.00

RAC material handling pad liner HDPE 680 lbs 1.52 0.80 0.00 0.01 0.00 0.00 0.00 8.90 0.24
Subtotal 267.41 259.73 0.02 0.04 0.00 0.04 0.00 5338.26 7.05

Construction Equipment MWhr gal x 1000

RAC Chain Saw
Chainsaw, gasoline, 3<hp<=6, 2 
stroke 35 hrs 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.33

RAC Wood Chipper WOOD CHIPPER (100 hp) 35 hrs 1.53 1.53 0.00 0.00 0.01 0.00 0.00 6.73

RAC Excavator
Excavator, Hydraulic, 1.5 CY 
(diesel) 3,379 hrs 204.24 204.24 0.00 0.00 1.31 0.37 0.14 1087.50

RAC Screener Screening plant (100 hp) 5,632 hrs 245.12 245.12 0.00 0.00 1.92 0.05 0.16 1481.74

RAC Dozer
Dozer, 200 HP (D7) w/U Blade 
(diesel) 6,758 hrs 742.50 742.50 0.00 0.00 4.56 1.34 0.45 4542.72

RAC Loader Loader, 200 HP, 4 CY (diesel) 3379 hrs 109.44 109.44 0.00 0.00 1.00 0.21 0.12 399.21
Subtotal 1302.91 1302.91 0.00 0.00 8.80 1.97 0.88 7518.21 0

Total 1,570 1,563 0.02 0.04 8.80 2.01 0.88 12,856 7

Alternative 7
Values Input into SiteWise as "Other"

Energy 
Consumption

Water 
Consumption

CO2e CO2 N20 (CO2e) CH4 (CO2e) NOx SOx PM10

MMBTU gal
-                  -           -            -            -            -             -             -                    -                      

1,570.32          1,562.63  6.79          0.90          8.80          2.01           0.88           43,866.28        7,054.15            
-                  -           -            -            -            -             -             -                    -                      

-                   -             -              -              -              -               -               -                      -                       
Note:  1 MWhr = 3412141.4799 BTU, 1MMTBU = 10^6 BTU

Tonnes

Tonnes

Tonnes

Technology Module / Phase Module Components Comments / Assumptions Quantity (Units)

RI
RAC
RAO

LTM

Criteria Pollutant Emission Energy 
Consumption

Water 
Consumption

Module

Greenhouse Gas Emissions Criteria Pollutant Emission

Greenhouse Gas Emissions
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SiteWise™ Results Alternative 7
Remedial Action Construction Stage
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0%
0%

0%

100%

0%

Water Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%

0.02%
0.01%

96.30%

3.67%

SOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

48%

4%36%

12%

Accident Risk - Fatality

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%
0.32%

0.07%

47.42%52.19%

PM10 Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

27% 2%

64%

7%

Accident Risk - Injury

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0.00%
0.38%

0.20%

94.33%

5.09%

NOx Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%

2%
2%

88%

8%

Energy Consumption

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling

0%
4%

2%

82%

12%

GHG Emissions

Consumables Transportation-Personnel
Transportation-Equipment Equipment Use and Misc
Residual Handling
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0.00%
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0%

100%

0%

0%
0%

Accident Risk - Injury
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Residual Handling
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100.00%

0.00%
0.00%

0.00%

NOx Emissions
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0%

100%

0%
0%

0%
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0%
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0%

GHG Emissions
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